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(57) ABSTRACT

Provided are cajanine structure analogous compounds, syn-
thesis method and pharmacological effects thereof, the com-
pounds of the present invention having the structure as rep-
resented by general formulas I, I, III, IV and V. Also provided
are pharmaceutical compositions containing the compounds
as active ingredient, and uses thereof, the compounds of the
present invention having the pharmacological activities such
as anti-virus, anti-virus-infection, nerve protection, anti-
metabolic-diseases and the like. Also provided is a chemical
total synthesis preparation method of the natural products
cajanine, cajanine A and cajanine C. The present invention
lays a foundation for the in-depth study and development of
the compounds as clinical drugs in the future.
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1
CAJANINE STRUCTURE ANALOGOUS
COMPOUND, PREPARATION METHOD AND
USE

CROSS REFERENCES TO RELATED
APPLICATIONS

This application is a US national stage application filed
under 35 USC §371 from PCT/CN2012/001711 filed Dec.
18, 2012, which claims priority upon Chinese application
CN201110439374 X filed Dec. 23, 2011.

TECHNICAL FIELD

The present invention describes herein relates to cajanine
structure analogous compounds, and the preparations method
thereof, also relates to the application of the compounds for
anti-viral and anti-bacterial infections, neuroprotection as
well as anti-metabolic diseases (e.g., osteoporosis, hyperlipi-
demia, hyperglycemia), as well as the pharmaceutical com-
positions containing such compounds as active ingredients,
and uses thereof. The present invention also relates to the total
chemical synthesis method of natural products cajanine, caja-
nine A and C.

BACKGROUND

Pigeonpea (Cajanus cajan ..) is a pigeon pea plants (Legu-
minosae sp), with a wide range of medicinal value. Main
function of pigeonpea seeds is the treatment of liver and
kidney edema, blood strangury, hemorrhoids leading to
hematockezia, etc. Pigeon pea root has the functions of
detoxification, removing dampness, and hemostasis, aceso-
dyne, as well as disinsection, mainl used for the treatment of
sore throat, hemorrhoids leading to hematockezia, blood
strangury and edema, dysuria and so on. Pigeon pea leaves
have the function of detoxification and detumescence, mainly
used for the treatment of pediatric chickenpox, ulcers and so
on. Pigeon pea leaves contain large amounts of stilbene-type
compounds, such as cajanine, cajanine A, cajanine C (chemi-
cal structure shown in FIG. 1), these compounds have a wide
range of pharmacological effects, such as anti-osteoporosis.
Stilbene-type extracts, can effectively promote bone cell for-
mation and inhibitbone cell absorption (Refer to Pharmaceu-
tical Journal, 2007, 42 (4): 386-391). In the treatment of
hyperlipidemia, stilbene-type extract from pigeon pea leave-
sis demonstrated to significantly lower abnormally elevated
serum levels of TC, TG and LDL-C levels (see
CN101204418A, 2008.6.25.). In addition, stilbene-type
extract from pigeon pea leaves also has anti-hypoxic ischemic
brain damage, it has the protection effect on the stability of
brain microvascular membranes and brain cell membranes
under cerebral ischemic conditions (Refer to Traditional Chi-
nese Drug Research & Clinical Pharmacology, 2006, 17 (3):
172-174).

American scholars (see David C. Hopp et al
US20020058707 A1) also studied the hypoglycemic effect of
structure analogous compounds of cajanine, cajanine A, and
C, etc. (FIG. 1), the results showed that these compounds had
good hypoglycemic eftect, yet side effects were all small. The
anti-inflammatory and analgesic effects of pigeon pea crude
extract has also been demonstrated experimentally (see Sun
shaomei et al., Chinese herbs, 1995, 26 (3:147-148), the
experimental results showed that the cajanine preparation
experimental samples had significant anti-inflammatory
effect stronger than salicylic acid, and the effect was in a
dose-dependent manner as well. Cajanine preparation signifi-
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2

cantly reduced vascular permeability compared with the con-
trol: inhibition rate of cajanine preparations was 38.96%.
Moreover, study on the effect of cajanine preparation on the
pain threshold in mice showed that, compared with that of the
mice prior to administration, both by drenching high- and low
doses of cajanine formulations (200, 120 mg/kg), the prolon-
gation of the threshold was shown to extend more than twice,
indicating that cajanine preparation had significant analgesic
effect.

Results of the research on pharmacological effects of natu-
ral products showed cajanine and stilbene extracts from
pigeon pea leaves had extensive pharmacological effect on a
variety of human diseases with a strong pharmacological
activity (such as osteoporosis, hyperglycemia, hyperli-
poidemia, inflammation, tumors). In particular, they were
shown to have a function of regulating mechanism on the
balance of bone metabolism similar to estrogen (to promote
bone formation while inhibiting bone resorption), and their
toxic side effect were low, these studies are more in-depth in
China.

However, the current domestic and international chemical
researches concerning pigeonpea stilbene compounds are
still limited to the natural medicinal chemistry level, such as:
extraction of natural products, their isolation and structural
identification. The number of the resulting structures of
analogous compounds with definitely known structures is
very limited. Moreover, owing to the restricted source of the
related drugs, in-depth study of the pharmacological effects
of natural product cajanine is difficult to develop. The inven-
tor of this patent applied No. 201010256856.7 patent in
China, was the first to complete the total synthesis of cajanine
and cajanine A, thereby providing the chemical means and
laying foundation for further expanding the diversity of the
molecular structures of this type of compounds.

SUMMARY OF THE INVENTION

The present invention expands the diversity of molecular
structures of cajanine-type compounds by chemical means,
synthesize and optimize the structures of natural products for
the first time; This invention proposes methods of synthesiz-
ing a large number of novel compounds having a stilbene
skeleton structure, and showing the results of screening the
pharmacological activities of the cajanine-type derivatives
synthesized. The researches revealed the structure-activity
relationship of these compounds; and found that these com-
pounds had a wide range of strong anti-viral activity (such as
anti-HIV, HCV, influenza and Cox, etc.) for the first time.
Meanwhile, this invention provides the results of the
researches on the functions of the above mentioned com-
pounds in neuroprotection, anti-metabolic diseases (such as
osteoporosis, hyperlipidemia, hyperglycemia) etc., thereby
laying the foundation for realization of optimizing natural
products leading to final achievement of active medicines.

The present invention also completed the first total synthe-
sis of cajanine C; in the meantime, on the basis of patent
201010256856.7, another new full synthetic scheme of caja-
nine was also proposed.

To attain the above object, the present invention adopts the
following technical schemes:

The present invention provides the cajanine structure
analogous compounds in general formulas L, 11, 111, IV, V, and
pharmaceutically acceptable salt thereof,
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wherein R, represents H, a substituted or unsubstituted aryl, a
substituted or unsubstituted heteroaryl, substituted or unsub-
stituted alkyl, a substituted or unsubstituted aryl residue, a
substituted or unsubstituted alkoxycarbonyl or a carboxyl
group. Preferably, R, is selected from substituted phenyl,
benzyl, phenethyl and styryl.

R, represents H, a substituted or unsubstituted aryl, a sub-
stituted or unsubstituted heteroaryl, a substituted or unsubsti-
tuted alkyl, a substituted or unsubstituted aryl residue, a sub-
stituted or unsubstituted alkoxycarbonyl group or a carboxyl.
Preferably, R, is selected from substituted phenyl, benzyl,
phenethyl, styryl.

R, represents H, a carboxyl group, a substituted or unsub-
stituted alkoxyformyl, a substituted or unsubstituted carbam-
oyl, a substituted or unsubstituted formyl group.

R, represents H, hydroxy, a substituted or unsubstituted
alkoxyl, a substituted or unsubstituted formyloxy group, a
substituted or unsubstituted amino group or a halogen, or
isoureido group.

R, represents H, a saturated or unsaturated alkyl, a substi-
tuted or unsubstituted aryl, an unsaturated alkyl substituted
with aryl ring. Preferably, R is selected from styryl, isopen-
tenyl, isopentyl, allyl or 3',7'-dimethyloctadien-2',6'-yl.

R represents H, hydroxy, a substituted or unsubstituted
alkoxy, a substituted or unsubstituted amino group, ahalogen,
a mercapto or an alkylthio group.
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4
R, represents H, isopentenyl, isopentyl, 3',7'-dimethyl
octadien-2',6'-yl, a substituted or unsubstituted aryl, an allyl,
a halogen, a substituted or an unsubstituted amino group.

Rg and R, may be identical or different, they may represent
H, an alkyl containing 1-18 carbons, respectively.

In the above definitions:

“Substituted” may be, but is not limited to substituted by
halogen, alkoxy, hydroxyl, alkyl, amino group and alky-
lamino group. For example, a “substituted phenyl” may be,
but is not limited to a phenyl substituted by halogen, alkoxy,
hydroxyl, alkyl, amino and substituted amino groups in vari-
ous positions of the group.

A “heteroaryl ring” may be, but is not limited to a pyridine
ring, a thiophene ring, a furan ring, etc.

An “alky]l” may be, but is not limited to Straight-chain or
branched-chain alkyl or cycloalkyl which contains 1 to 18
carbon atoms, e.g., methyl, ethyl, isopropyl, n-propyl, n-bu-
tyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl,
n-hexyl, isohexyl, etc., or a corresponding cycloalkyl. More
preferably it is selected from C1-C6 lower alkyl.

An “Alkoxyl” may be, but is not limited to an alkoxy group
containing 1 to 18 carbon, such as methoxyl, ethoxyl, isopro-
poxyl, n-propoxyl, n-butoxyl, isobutoxyl, butoxyl, sec-bu-
toxyl, tert-butoxyl, n-pentyloxy, isopentoxy, n-hexyloxyl,
isohexyloxy. More preferably itis selected from C1-C6 lower
alkoxy group.

An “Acyl group” may be, but is not limited to that with a
substitution of alkyl containing 1-18 carbons or aryl, such as
formyl, acetyl, isopropylcarbonyl, n-propylcarbonyl, allyl-
carbonyl, a cyclopropylcarbonyl, n-butylcarbonyl, is obutyl-
carbonyl, sec-butylcarbonyl, tert-butylcarbonyl, n-pentylcar-
bonyl, isopentylcarbonyl, n-hexylcarbonyl,
isohexylcarbonyl, phenylcarbonyl, tolylcarbonyl and the
like.

An “alkoxycarbonyl” or “ester group” may be, but is not
limited to substitution of analkyl having 1-18 carbons on to an
acyloxy (or unsubstituted acylox, i.e. formylox) or an aryloxy
group, e.g., formyloxy, acetoxy, isopropionyloxy, n-propio-
nyloxy, acryloyloxy, cyclopropylcarbonylox, n-butylcarbo-
nylox, isobutylcarbonylox, sec-butylcarbonytox, tert-butyl-
carbonylox, n-pentylcarbonylox, isopentylcarbonylox,
n-hexylcarbonylox, isohexylcarbonylox, benzoyloxy, tolu-
oylox, etc.

“Aminoacyl” or “carbamoyl” may be acarbamoyl whose
amino group is substituted by 1 or 2 alkyls having 1 to 18
carbons, or an arylcarbamoyl amino group whose amino
group is substituted by the abovementioned alkyl, e.g., N-me-
thylcarbamoyl, N-ethylcarbamoyl, N-isopropylcarbamoyl,
N-n-propylcarbamoyl, N-allylcarbamoyl, N-cyclopropylcar-
bamoyl, N-n-butylcarbamoyl, N-sec-butylcarbamoyl, N-tert-
butylcarbamoyl, N-n-pentylcarbamoyl, N-isopentylcarbam-
oyl, N-n-hexylcarbamoyl, N-isohexylcarbamoyl,
N-phenylcarbamoyl, N-tolylcarbamoyl, etc.

“Halo” or “halogen™ may be fluoro, chloro, bromo oriodo.

The present invention also provides a method for the syn-
thesis of cajanine structure analogous compounds, as shown
in the general formulas I, 11, 111, IV, V, as follows.

The present invention provides a method of synthesizing
the compound represented by the general formula I:

When R; is a carboxyl group, R, is hydroxy, Ry is an
alkoxy, R, is H, and the remaining groups are as defined in
general formula I, the synthesis methods are as shown in the
Scheme 1 below:
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Scheme 1: Acetoacetic ester and diethyl ketone are con-
densated under basic conditions to produce compound 2, the
latter is alkylated under basic conditions in a polar solvent to
produce compound 3, which, through free radical halogena-
tion in a nonpolar solvent, forms compound 4, the latter
further condensates with a phosphite triester to give com-
pound 5. It reacts with a ketone or aldehyde to obtain com-
pound 6, which gives rise to compound 7 through dealkyla-
tion of the compound in the presence of a dealkylating
reagent, compound 7 condensates with a halogenated hydro-
carbon to produce compound 8 (as well as an alkyloxylated
product 8 simultaneously, that is, a compound conforms to
formula I whose R, is alkoxy, R5 is hydrogen, the remaining
groups are as defined above). Hydrolysis of compound 8
produces a formula I compound, wherein Ry, Ry, R;, is a
substituted or unsubstituted hydrocarbon alkyl with 1-18 car-
bons, R}, R,, Ry, are the same as defined in general formulaI.

Further, when R; is alkoxy(alkylthio)formyl or substituted
carbamoyl group, the remaining groups are as defined in
general formula I, the synthetic method is as described in
Scheme 2:

COOH
Ry
condensation

Ry
R3S Ry
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-continued
COXRy'
Ry A Ry
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Scheme 2: In the presence of a condensation reagent, a
general formula I compound condensates with one of various
RyXH (X=0, S, N, etc.) compounds to produce compound 9,
or, a general formula I compound reacts with an acylating
agent to obtain an acyl chloride, which, in the presence of an
acid binding agent, condensates with various RoXH to pro-
duce compound 9, whereinR |, R,, R, R, R, R, are the same
as previously defined, R, is a substituted or unsubstituted
alkyl containing 1-18 carbons, a substituted or unsubstituted
aryl or heteroaryl;
wherein said condensation agent may be, but is not limited to
DIC, DCC; or ether solution of various inorganic acids, such
as HCI, H,80,, BF;, or other Lewis acids; said acylating
reagent may be, but is not limited to SOCI,, oxalyl chloride,
etc.; said acid-binding reagent may be, but is not limited to
organic bases such as DMAP, Et;N, or various inorganic
bases such as NaOH, KOH, Na,CO,, K,CO,.

Further, the present invention also provides a method for
the preparation of cajanine A, as shown in Scheme 3:

COORy
Ry x Ry
decarboxylation
Ry _—
RS R,
R¢
8
Ry \ Ry
R,
RS Ry
R¢
10

Scheme 3: The method for the synthesis of cajanine A
(R,=Ph, R,=H, R,=0OH, Rs=isopentenyl, R,=OME, R.=H,
compound 10 is cajanine A), under alkaline or acidic condi-
tions and with the aid of microwave, compound 8 decarboxy-
lates to give compound 10, wherein R |, R,, R,, R5, R, R/, R
are as defined above;
said base may be, but is not limited to one of the inorganic
bases, such as KOH, NaOH, K,CO;, Na,CO, etc., said acid
may be, but is not limited to one of the inorganic acids, such
as HC1, H,SO,, H,PO,, the solvent may be, but is not limited
to one of the polar protic solvents, such as water, various
alcohols, or polar aprotic solvents such as DMSO, DMF etc.

Further, when R; is carboxyl, R, is hydroxyl, Ry is an
alkoxy group, R, is ahalogen, and the remaining groups are as
defined above, the synthesis of the corresponding compound
is described in Scheme 4:
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Scheme 4: Compound 7 is reacted in an organic solvent
with a halogenating agent to produce compound 11, under
basic conditions, the latter couples with an alkylating agent to
obtain compound 12, compound 12 is hydrolyzed under alka-
line or acidic conditions to produce compound 13; wherein X
is ForClor Br; R, R,, R, Rq, R, are as described above;
in the preparation of compound 11: said halogenating reagent
may be, but is not limited to one of the following: SO,Cl,,
NCS (N-chlorosuccinimide), NBS (N-bromosuccinimide),
Br,, said solvents may be, but not limited to one of the
following halogenated hydrocarbon solvents: CH,Cl,,
CHCl,, CCl, etc, or one of the following polar protic solvent:
MeOH, EtOH, AcOH, propanol, isopropanol, n-butanol,
t-butanol, or one of the polar aprotic solvents, such as aceto-
nitrile, DMF etc.;
in the preparation of Compound 12: said alkylating agent may
be, but is not limited to one of various halogenated hydrocar-
bon, or a sulfonic acid ester of an alcohol, said base used may
be, but is not limited to, one of the following: sodium hydride,
potassium hydride, calcium hydride, sodium metal, inorganic
bases such as potassium hydroxide, sodium hydroxide or an
organic base such as sodium alkoxide, potassium tert-butox-
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ide; the solvent used may be, but is not limited to an ether or
an aromatic hydrocarbon solvent;

in the preparation of Compound 13: said base may be, but is
not limited to an inorganic bases such as potassium carbonate,
sodium hydroxide, potassium hydroxide and the like, or one
of'the following: amines, sodium alkoxide, potassium alkox-
ide and other organic bases; the acid used may be, but not
limited to an inorganic acid, such as hydrochloric acid, sul-
furic acid, an organic acid, such as acetic acid, etc.; the solvent
used is water, an alcohol or a mixed solvent containing an
active hydrogen, and the like.

Further, when R, is carboxyl, R, and R are alkoxy, R, is H,

the remaining groups are as defined above, synthesis of the
compound is described in Scheme 5:

COORy
HO. R,
AN
Rg'X
R2 _—
RS
ORg
8
COORy
Rg'O N Ry
hydrolysis
Ry —_—
RS
ORg
14
COOH
Rg'O R,
X
R,
RS
ORg
15

Scheme 5: Under basic conditions compound 8 reacts with
an alkylating agent to obtain compound 14, subsequently,
compound 14 hydrolyzed under basic or acidic conditions to
produce compound 15; wherein R, R,, R, Rg, Ry are the
same as defined above, Ry is an alkyl group with 1-18 car-
bons;

in the preparation of compounds 14: said alkylating agent
may be, but is not limited to one of various halogenated
hydrocarbons, or sulfonate of one of various alcohols, the
base used may be, but is not limited to one of the following:
inorganic bases such as sodium hydride, potassium hydride,
calcium hydride, sodium metal, potassium hydroxide,
sodium hydroxide, potassium carbonate, sodium carbonate or
an organic base such as sodium alkoxide, potassium tert-
butoxide; solvent used may be, but is not limited to polar
aprotic solvent or water, or a polar protic solvent of alcohol
type;

the hydrolysis condition in the preparation of compound 15 is
the same as stated in the method in Scheme 4.

Further, the present invention also provides a method for
the total synthesis of cajanine C, as shown in Scheme 6:
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Scheme 6 is the route of total synthesis of cajanine
C(R,=isopentenyl, R;=Me, R,=H, R,=Ph, Compound 19 is
cajanine C): After halogenation of compound 6, compound
16 is obtained, in the presence of a catalyst for coupling
reaction, compound 17 is prepared, it subsequently reacts
with dealkylation reagent to produce compound 18, then it
decarboxylates to obtain compound 19; wherein R, R,, R,
Rg, Ry are consistent with the above definition;

The hydrolysis condition in the preparation of compound
16 is the same as stated in the method of Scheme 4;
in the preparation of compound 17: said coupling agent may
be, but is not limited to one of the following: various trialkyl
(saturated or unsaturated) tin reagent, organoboric acid, orga-
nometallic compound (RLi, RMgX, RZnX etc.); said catalyst
may be but not limited to the Pd-type catalyst such as
Pd(OAc),, Pd(dpPf),, Pd(PPh,),, Pd,(dba),, PdCl, and
Pd(CH;CN),; solvent used may be, but is not limited to an
aprotic polar solvent such as DMF, CH,CN, or an aromatic
hydrocarbon solvents such as benzene, toluene, xylene, and
chlorobenzene;
in the preparation of compound 18: said dealkylation reagent
may be a Lewis acid reagent (e.g., boron tribromide, boron
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trichloride, aluminum chloride, trimethylsilyl iodide, trim-
ethylsilyl bromide, etc.), the solvent may, but is not limited to
a hydrocarbon solvent, the reaction temperature is between
-80t0 25° C.;
in the preparation of compound 19, the decarboxylation
method is the same as stated in Scheme 3.

Further, when R is carboxyl, R,, R=OH, the remaining
groups are defined as above, the synthesis method is shown in
Scheme 7:

COOH
HO R,
AN .
dealkylation
R,
R5 Ry
ORg
I
COOH
HO R
AN
Ro
R3 Ry
OH
20

Scheme 7: One of formula I compound reacts with a
dealkylation reagent to obtain the target compound 20;
whereinR |, R,, R5, R, R are the same as defined above. Said
dealkylation agents can be, but is not limited to one of pro-
tonic acids such as HI, HBretc., or a Lewis acid such as AlX,
BX,, the solvent may be, but is not limited to a halogenated
hydrocarbon solvent, the reaction temperature is between —-80
to 25° C.

Further, when R;=R,=R.=H, the remaining groups are
defined as above, synthesis of the compound is shown in
Scheme 8:

e}

o
Ry V4 )]\
|\OEt R; R,
OFt E——
R¢
R
Ry \ 1
Ry

Re

21

Scheme 8: the substituted benzyl phosphonate condensates
with a ketone to produce the desired target product 21,
wherein R, R,, R,, R, are the same as defined above, the
reaction conditions are consistent with that in the preparation
of compound 6.

Further, when R,=(1H-imidazol-1-y))formyl group, the
remaining groups are as defined above, its synthetic method is
described in Scheme 9:
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(€]
COOH )]\
W i
Ry N R, N N
P —
R,
RS Ry
Rg
/
N
o L4
Ry SN Ry
Ry
RS R,
R¢
22
Scheme 9: in an organic solvent, 1-carboxyl derivative

condensates with carbonyl diimidazole to produce the target
product 22, wherein R, R,, R,, Rs, Rg, R, are the same as
defined above, said organic solvent may be, but is not limited
to one of the polar aprotic solvents, such as acetone, DMF,
DMSO etc., or a halogenated hydrocarbon solvent.

Further, when R;=N-(carbamoyl)carbamoyl or N-(methy-
lamidino)carbamoyl, the remaining groups are as defined
above, synthesis of the compound is described in Scheme 10:

COORg <
. . X
S LN NH,
e
Ry
RS Ry
R¢
H
o} N\n/ NH,
X
Ry \ R,
R,
Rs Ry
Re
23

Scheme 10: in an organic solvent, a 1-alkoxycarbonyl
derivative condensates with urea (X=0) or guanidine
(X=NH) to produce the target product 23, wherein X=0O or
NH, R, R,,R,, Rs, R, R, are the same as defined above, said
organic solvent may be, but is not limited to one of the alkanol
solvents, such as methanol, ethanol, isopropanol.

Further, when R,=substituted formyloxy, the remaining
groups are defined above, synthesis of the compound is
described in Scheme 11:
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R3 fo)
HO R )k
N Ryg Cl
—_—
Ry
Rs Ry
Re
O
)J\ ¥
Rig 0] N Ry
Ry
RS Ry
R
24

Scheme 11: under basic conditions, 2-hydroxyl derivatives
condensates with an acyl chloride to produce target product
24, wherein R |, R,, R;, R, R, R, are defined above, R, is a
substituted or unsubstituted alkyl, a substituted or unsubsti-
tuted heteroaryl, a substituted or unsubstituted amino group,
said base may be, but is not limited to, an organic base such as
triethylamine, pyridine, diethylamine, or an inorganic base
such as anhydrous potassium carbonate, sodium carbonate,
KOH, NaOH etc.

Further, when R ,=aminomethoxy group, or piperazin-2-
ylmethoxy group, the remaining groups are as defined above,
synthesis of the compound is described in Scheme 12 (ami-
nomethoxy group is taken as an example showing below, the
description applies when R, is piperazinyl- or triazin-2-yl-
methoxy):

R;
HO R,
AN
PhCH,NHCH,0H
_—
Ry
R3 Ry
Re
R;
e SN o R,
H \
_—
Ry
RS Ry
R¢
25
R3
HZN/\O § R,
R,
RS Ry
R
26

Scheme 12: in the presence of a condensating reagent,
2-hydroxy derivative condensates with N-benzylaminoetha-
nol to produce compound 25, then it reacts with a debenzy-
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lation reagent to obtain the target product 26, wherein R, R,
R;, Rs, R, R, are the same as defined above;

in the preparation of Compound 25, the said condensating
reagent may be, but is not limited to condensating reagents
such as diethyl azodicarboxylate+triphenylphosphine, diiso-
propyl azodicarboxylate+triphenylphosphine etc.;

in the preparation of Compound 26, said debenzylation
reagent may be, butis not limited to Zn+ammonium formate,
Mg+ammonium formate and the like.

Further, when R ,=isoureido group, the remaining groups
are as defined above, the method of synthesis are described in
Scheme 13:

R3
HO R,
x
NHL,CN
—_—
R,
Rs Ry
Re
NH
)]\ ¥
N 0 R,
AN
R,
Rs Ry
Re
27

Scheme 13: under acidic conditions, a 2-hydroxyl deriva-
tive reacts with aminocyanide to produce the target com-
pound 27, wherein R,, R,, R;, R5, R, R, are the same as
defined above, said acidic conditions may be, but is not lim-
ited to, one of the inorganic acids such as hydrochloric acid,
sulfuric acid, phosphoric acid, or one of the organic acids
such as methanesulfonic acid or trifluoroacetic acid, etc.

Further, when R,=hydrazino formyloxy, the remaining
groups are as defined above, synthesis of the compound is
described in Scheme 14:

R3
HO R,
\ O
R, )I\
Cl Cl
R5 R7 _—
Re
O
)J\ ¥
cl o R,
AN
NH,— N,
Ry >
Rs Ry
Re
28



US 9,359,298 B2

-continued
O

7
HN—N O R
2. H \ 2

R
Rs Ry
Re
29

Scheme 14: under alkaline conditions, 2-hydroxyl deriva-
tive reacts with phosgene to produce compound 28, com-
pound 28 condensates with hydrozine under basic conditions
to obtain the target product 29, whereinR |, R,, R;, R5, R, R,
is the same as defined above;
in the preparation of compound 28, said base may be, but is
not limited to one of the organic amines, such as pyridine,
triethylamine, N,N-dimethyl pyridine, or one of the inorganic
bases, such as potassium carbonate, sodium carbonate, potas-
sium hydroxide and the like;
in the preparation of compound 29, the conditions are similar
to those stated in the preparation of compound 28.

Further, when the group R,=carboxyl carboxyloxy, the
remaining groups are as defined above, synthesis of the com-
pound is described in Scheme 15:

R;
O
HO R,
\ o
ClL ~
Ry
Rs Ry 0
R
o} R;
o} R,
~ o x
hydrolysis
(@] 1 —_— >
Rs Ry
Re
30
0 R;
o R,
HO x
o} R,
Rs Ry
Re
31

Scheme 15: under basic conditions, 2-hydroxyl derivative
condensates with methyl 2-chloroglyoxylate to produce com-
pound 30, it is further hydrolyzed to obtain the target product
31, wherein R, R,, R;, Rs, Rg, R, are the same as defined
above;
conditions for the preparation of compound 30 is consistent
with those described in the preparation of compound 28;
conditions for the preparation of compound 31 is consistent
with those described in the preparation of compound 1.

Further, when R;=carbamoyl, the remaining groups are as
defined above, synthesis of the compound is described in
Scheme 16:
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Ry N Ry
NHy/McOH
R,
Rs Ry
R¢
CONTH,
Ry N R
R,
Rs Ry
R¢
32

Scheme 16: in an organic solvent solution, 1-alkoxyformyl
substituted benzene derivative is aminolyzed to produce the
desired target product 32, wherein, R, R,, R,, Rs, R, R, are
the same as defined above, Ry is an alkyl group having 1-18
carbons, said organic solvent may be, but is not limited to one
of'the following alkanols: methanol, ethanol, isopropyl alco-
hol, or a halogenated hydrocarbon solvent.

Further, the present invention also provides a method to
synthesize a compound having formula II structure, wherein
R, is methyl, as described in Scheme 17:

COOH
HO. N
acid
catalyst
= —_—
ORg
1
O N

Scheme 17: In the presence of an acid catalyst, the com-
pound decarboxylates to obtain intramolecular addition prod-
uct 33;
said acid catalyst may be, but is not limited to one of the Lewis
acids such as AlCl;, BCl;, BBr;, SiMe,], the solvent may be,
but is not limited to one of the halogenated hydrocarbons such
as dichloromethane, chloroform, chlorobenzene; the reaction
temperature is between 0 to 80° C.

Further, the present invention also provides a method to
synthesize a compound having Formula I11 structure, wherein
R, is H, Ry is consistent with above definition, as described in
Scheme 18.
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17
COOH
hydro-
enation
i £
ORg
1
COOH
ORg
34

Scheme 18: under the catalytic effect of a Pd-type catalyst,
cajanine analogous compound 1 is hydrogenated to obtain a
product with all of the double bond reduced;

said Pd-type catalyst can be, but is not limited to Pd/C,
Pd/BaS0O,. The reaction temperature is between 0 to 50° C.,
the reaction pressure is between 0 to 100 psi, the solvent may
be, but not limited to one of an alkanol solvents such as
methanol, ethanol, propanol or one of a acidic solvents such
as acetic acid, or one of an aromatic hydrocarbon solvents
such as toluene, benzene, xylene, etc.

Further, the present invention also provides a method to
synthesize a compound having formula IV structure, wherein
Rg, Ry are consistent with those defined above, as described in
Scheme 19:

COORy
HO, SN Ph
hydrogenation
—_—
ORg
7
COORy
HO Ph
alkylation
—_—
ORg
35
COORy
HO Ph
hydrolysis
= _
ORg
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-continued
COOH
HO Ph
F
ORg
37

Scheme 19: through catalytic hydrogenation, compound 7
is reduced into compound 35, then it is isopentenylized to
produce compound 36, and finally the latter is hydrolyzed to
obtain compound 37;

the method to prepare compound 35 is consistent with that
described in Scheme 18, the conditions for preparing com-
pound 36 are consistent with those in the alkylation step in
Scheme 5, the conditions for preparing compound 37 are
consistent with those in hydrolysis step in Scheme 4.

Further, the present invention also provides a method of
synthesizing a compound having Formula V structure,
wherein Rg, Rg, R are alkyl groups having 1-18 carbons, the
procedure is shown in Scheme 20:

(¢] (¢]
)J\/U\ I
ORo O,
conden- bromi-
+ sation nation
(¢]
/\)'k OR, OH
38
COORy COORy
HO. RO
alkyl- halogen-
ation ation
Br — Br _—
OH ORg
39 40
COORy
RO
X
P(OR0)3
—_—
Br
ORg
41
COORy
(0]
RO //
P
(ORyo)
coupling
_—
Br
ORg
42
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//O
P
(ORyg)2
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COORQ
0]
//
(ORlo)z
condensation
COORg
Ph
dea.lkylatlon
COORg
Ph
hydroly51s
>/\ji5}l/\/
47

Scheme 20: Under basic conditions, acetoacetate ester and
crotonic condensate to obtain compound 38, it subsequently
arylizes after bromination to produce compound 39, the latter
is then alkylated to obtain Compound 40, then by free radical
halogenation with a halogenating reagent to result in com-
pound 41, which condensates with an organic phosphonae
reagent to obtain compound 42, and from the latter, the alky-
lated product compound 43 is obtained by coupling reaction,
then compound 43 is hydrogenated to obtain compounds 44,
and it further condensates with benzaldehyde under basic
conditions to give compound 45, after dealkylation (obtain-
ing compound 46) and hydrolysis, compound 47 is finally
obtained;
in the preparation of Compound 38, said alkaline condition
can be, but is not limited to, one of the organic bases such as
sodium methoxide, sodium ethoxide, sodium tert-butoxide,

potassium tert-butoxide, or one of the inorganic bases such as
KOH, NaOH, and K,CO;; solvent used may be, but not

w
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limited to, one of alkanols such as methanol, ethanol and the
like, also may be one of the polar aprotic solvents, such as
DMF, CH;CN and the like;

in the preparation of Compound 39: bromination agents may
be, but is not limited to liquid bromine, NBS, etc. The solvent
used may be, but is not limited to one of the aprotic polar
solvents such as ethanol, acetic acid, methanol and the like,
the reaction temperature is between 0 to 100° C.;

in the preparation of Compound 40, the conditions are con-
sistent with those used in the alkylation step in Scheme 5;

in the preparation of Compound 41, The halogenating agent
may be, but is not limited to the mixture of N-bromosuccin-
imide (NBS) and dibenzoyl peroxide (BPO) or liquid bro-
mine, or a mixture of sulfuryl chloride and BPO, or a mixture
of sulfuryl chloride and azobisisobutyronitrile (AIBN), a
mixture of N-chlorosuccinimide (NCS) and BPO or AIBN,
etc., the solvent used, may be, but is not limited to one of the
non polar solvents such as petroleum ether, carbon tetrachlo-
ride, etc., or one of the aprotic polar solvents such as aceto-
nitrile or chloroform; the reaction temperature is 0° C. to the
reflux temperature of the selected solvent, preferably at the
reflux temperature of the solvent;

in the preparation of compound 42: said organic reagent is
trialkyl phosphite or triaryl phosphorus, etc., condensation
reaction is carried out at the reflux temperature of the solvent
or a lower temperature, but does not rule out doing at high
temperature and pressure;

in the preparation of compound 43, the conditions are con-
sistent with stated in the preparation of compound 17 follow-
ing Scheme 6;

in the preparation of compound 44, the conditions are con-
sistent with those described in Scheme 18;

in the preparation 45: The reaction solvent may be, but is not
limited to, one of ether-type solvents, or various polar aprotic
solvent, the basic catalyst may be, but is not limited to, one of
the inorganic bases such as sodium hydride, or potassium
carbonate, or one of the organic bases such as triethylamine,
sodium methoxide, sodium ethoxide, potassium tert-butox-
ide, lithium diisopropylamide; the reaction temperature is
between —10 to 100° C., preferably, the reflux temperature of
the solvent;

in the preparation of Compound 46, the conditions are con-
sistent with those stated in the preparation of compound 18
following Scheme 6;

in the preparation of Compound 47, the conditions are con-
sistent with those stated in the hydrolysis step following
Scheme 6.

Further, the present invention also provides a new synthetic
Scheme for the preparation cajanine, as described in Scheme
21:

COORy
O
RgO /
P
(ORy0)2
PhCHO
—_—
Br
ORs
42
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COORy
RgO .
dealkylation
—_—
Br
ORg
48
COORy
HO N
alkylation
—_—
Br
ORg
49

COORy
HO N
hydrolysis
—_
/
ORg
8
COOH
HO, N
/
ORg
1
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Scheme 21: Rg, Ry, Ry, is an alkyl group having 1-18
carbons, when Ry=Me, the compound is cajanine; the prepa-
ration of compound 42 is consistent with that described in
Scheme 20. It condensates with benzaldehyde under alkaline
condition to obtain compound 48, the latter dealkylated to
obtain compound 49, after alkylation and hydrolysis, com-
pound 1 is obtained from compound 49;
the method to prepare compound 48 is consistent with that for
the preparation of compound 42 following Scheme 20, the
method to prepare compound 49 is consistent with that for the
preparation of compound 18 following Scheme 6, the method
to prepare compound 8 is consistent with that for the prepa-
ration of compound 17 following Scheme 6, the method to
prepare compound 1 is consistent with that described in the
hydrolysis step following Scheme 42.

EFFECT OF THE INVENTION

According to the above described Schemes and methods,
the present invention synthesized of a large number of novel
cajanine analogues, completed the total chemical synthesis of
cajanine C for the first time, also proposed another total new
cajanine synthetic scheme. The present invention also mea-
sured for the first time the antiviral, neuroprotective, anti-
metabolic diseases (such as osteoporosis, hyperlipidemia,
hyperglycemia) as well as other pharmacological activities of
cajanine derivatives and cajanine, cajanine A, cajanine C etc,
synthesized. The activities of a part of the compounds tested
exceed those of the lead compound cajanine. The structures
and the results of the measurements on the pharmacological
activities of the compounds proposed in this invention are
shown in Table 1, Table 2, respectively.

From the result of anti-viral activity screening using cell
culture method to the compounds proposed in the invention,
it is found that these compounds showed a strong effect
against respiratory viruses (Table 1). Among them, it is found
that the anti-influenza virus activities of compound 1f, 1h, 1k,
11, 1q, 1t, 1u, 1w, 1a, 1d, 8e, 81, 8h, 8o, 8x, 8a, 9d, 9e, 91, Oh,
10, 10e, 10h, 10k, 101, 10m, 10q, 10w, 10x, 10y, 10z, 10a, 10c,
10f, 10e, 10f, 10h, 20, 21k, 23a, 23b, 24d, 24e, 241, 24 g, 24i,
261, 29¢c, 31a, 31b, 31c, 32, 46, and 47 were significantly
stronger than the lead compound cajanine, what is more, in
comparison with the clinical drug Tamiflu, the antiviral
activities of some of the compounds proposed in this inven-
tion corresponded, or even were stronger than Oseltamivir-
phosphate.

TABLE 1

The structure and the anti-viral activity of the compounds proposed in this invention

COX-B6
Influenza A virus (hanfang359/95) ICsq
No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
OOH 8.90 0.90

1 C
OMe

(cajanine)
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TABLE 1-continued

24

The structure and the anti-viral activity of the compounds proposed in this invention

COX-B6
Influenza A virus (hanfang359/95) ICso
No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
la COOH >0.69 >0.69
OMe
1b Cl >18.51 >1.03
COOH
OMe
le COOH >2.06 1.60
HO N OMe
OMe
1d >0.23 >2.06
le =247 3.26
COOH
OMe
1f 0.48 4.65
COOH
HO. N
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TABLE 1-continued

The structure and the anti-viral activity of the compounds proposed in this invention

COX-B6
Influenza A virus (hanfang359/95) ICsq
No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
1g COOH >0.82 4.25
HO N
OMe
1h COOH 1.92 15.30
HO \
OMe
1i >0.82 6.25
1j >0.27 2.13
1k COOH 2.05 >2.06
HO. .
OMe
11 COOH 0.36 >2.06
HO e
OMe
1m COOH 6.17 >2.06
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28

The structure and the anti-viral activity of the compounds proposed in this invention

COX-B6
Influenza A virus (hanfang359/95) ICso
No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
1n COOH >6.17 >0.69
HO, =
OMe
lo COOH >2.47 1.36
HO N
\ _
OMe

1p 8.62 >2.06

COOH

HO. e

OMe

1q OH 2.35 0.86
COOH
HO XN
OMe

1r 6.36 6.35

COOH
1s 0.54 0.85
1t 0.34 0.61
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30

The structure and the anti-viral activity of the compounds proposed in this invention

COX-B6
Influenza A virus (hanfang359/95) ICsq
No. Chemical Structure ICs, (pg/ml) (ug/ml)
1u OCH; 0.21 0.14
OCH;
COOH
HO.
x OCH;3
OCH;
1v 2.31 1.25
1w 0.19 0.54
1x 2.68 4.56
1y 4.25 5.84
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TABLE 1-continued

32

The structure and the anti-viral activity of the compounds proposed in this invention

COX-B6
Influenza A virus (hanfang359/95) ICsq
No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
1z 1.65 4.89
la’ 0.19 0.36
1b' 4.62 5.98
OMe

1¢' 1.34 2.56
1d' 0.24 0.64

COOH

HO N

OCH;

6 COOMe >2.05 >2.06
MeO \
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TABLE 1-continued

34

The structure and the anti-viral activity of the compounds proposed in this invention

COX-B6
Influenza A virus (hanfang359/95) ICsq
No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
7 COOMe >0.69 >6.17
HO\#/\/.
OMe
8 COOMe 0.69 3.56
HO N

OMe

8a COOMe >0.69 >18.52
HO N F
OMe

8b Cl >6.17 >18.52

COOMe

HO. N

OMe

8¢ COOMe >2.06 4.79
HO N OMe
OMe

8d >6.17 >9.26
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TABLE 1-continued

36

The structure and the anti-viral activity of the compounds proposed in this invention

COX-B6
Influenza A virus (hanfang359/95) ICso
No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
8¢ 0.82 6.35
COOMe
HO, l SN
OMe
8f 0.21 8.26
COOMe
HO l .
OMe
8g COOMe >0.82 7.34
HO SN
OMe
8h COOMe 1.92 >2.06
HO
OMe
8i COOMe >2.47 6.89
HO
X
OMe
8j >0.09 6.68
81 5.75 >6.17
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TABLE 1-continued

38

The structure and the anti-viral activity of the compounds proposed in this invention

COX-B6
Influenza A virus (hanfang359/95) ICso
No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
8m 4.28 >6.17
COOMe
e
HO ==
OMe
’n COOMe >2.06 >6.17
HO,
AN
OMe
80 COOMe 0.82 2.36
HO N
—
OMe
8p COOMe 10.35 >2.06
HO, N
OMe
8q COOMe 8.23 5.23
OAc
HO, N
OMe
8r COOMe 4.65 6.43
N
8s 0.24 3.52
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40

The structure and the anti-viral activity of the compounds proposed in this invention

COX-B6
Influenza A virus (hanfang359/95) ICso
No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
8t 0.12 1.32
8u OCH; 0.11 1.65
OCH;3
COOMe
HO
\ OCH;
OCH;
8v 0.87 2.68
8w 1.32 5.68
8x 0.65 4.58
8y 2.14 7.12

OMe
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42

The structure and the anti-viral activity of the compounds proposed in this invention

COX-B6
Influenza A virus (hanfang359/95) ICsq
No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
8a' 0.15 1.64
COOMe
HO l .
OCH;
9a COOEt =247 4.32
OMe
9b COOPr >22.22 5.32
OMe
9¢ COOt-Bu >66.67 5.64
HO, I N
OMe
9d 1.92 2.31
O, NH
HO N
OMe
9e OH 0.10 0.21

OH
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44

The structure and the anti-viral activity of the compounds proposed in this invention

COX-B6

Influenza A virus (hanfang359/95) ICsq
No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
9f 0.31 0.24
9g 0.84 1.59
9h 0.47 2.98
10 0.27 0.69

OMe
10a >0.69 6.32
HO N F

OMe
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46

The structure and the anti-viral activity of the compounds proposed in this invention

COX-B6
Influenza A virus (hanfang359/95) ICso
No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
10b Cl >0.23 6.38
HO N
OMe
10¢ >6.17 2.35
HO N OMe
OMe
10d >6.17 >2.05
10e 1.92 2.35
HO. I N
OMe
10f 0.89 1.26
HO I N
OMe
10g >6.19 1.18
HO I N
OMe
10h HO \ 0.74 >2.06

OMe
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48

The structure and the anti-viral activity of the compounds proposed in this invention

COX-B6
Influenza A virus (hanfang359/95) ICsq
No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
101 >0.23 3.26
HO
OMe
10§ / \ >18.50 1.56
HO N
S
OMe
10k 0.89 >2.06
OMe
101 0.65 >18.20
OMe
10m Q 2.35 6.12
e
HO e
OMe
10n >0.69 >2.05
HO, S
OMe
100 0.96
HO
OMe

2,06
AN
\ —
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TABLE 1-continued
The structure and the anti-viral activity of the compounds proposed in this invention
COX-B6
Influenza A virus (hanfang359/95) ICsq
No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
10p 2.65 >6.19
HO. N
OMe
10q OH 1.39 2.35
HO N
OMe
10: >0.69 3.23
T F N
HO. N N |
OMe
10s >6.17 4.35
HO, I N
Cl
OMe
10t >0.69 >2.06
HO, I N
OMe
10u >2.06 >6.19
HO l
OMe
10v >0.69 >6.19
HO,
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TABLE 1-continued
The structure and the anti-viral activity of the compounds proposed in this invention
COX-B6
Influenza A virus (hanfang359/95) ICsq
No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
10w 0.53 2.45
HO. N
OMe
10x / 0.09 0.42
HO \ " |
N
/
OCH;
10y OCH; 0.13 2.58
OCH;
HO.
~ 0CH;
OCH;
10z OCH;3 0.32 0.84
/ |
HO N X
N
/
OCH;
10a’ OH 0.17 0.41
/
HO N X
N
/
OCH;
10b’ OCH;3 0.65 1.04
7 |
HO. N A
N

OCH;
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TABLE 1-continued
The structure and the anti-viral activity of the compounds proposed in this invention
COX-B6
Influenza A virus (hanfang359/95) ICsq
No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
10c¢' OH 0.31 2.31
/
HO \ _x |
N
/
OCH;
10d’ OCH; 0.14 0.35
= |
HO x
~ N 0CH;
/
OCH;
10¢' OH 0.21 1.21
/ |
HO xne
A N OH
/
OCH;
10f / 0.23 2.31
HO ™ |
\ N OMe
/
OCH;
10g’ / 0.87 0.12
HO S |
~ N OH
/
OCH;
10n' 0.09 0.54
HO N

OCH;
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56

The structure and the anti-viral activity of the compounds proposed in this invention

COX-B6
Influenza A virus (hanfang359/95) ICso
No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
12 COOMe 6.17 >6.17
HO, l N
Cl
OMe
13 COOH >6.17 6.17
HO, I .
Cl
OMe
14 COOMe >2.06 1.60
OMe
15 COOH >0.23 >2.06
OMe
18 >18.51 >6.17
COOMe
HO l N
\
O
~
19 14.37 >2.06
HO N
l AN
O
~
20 0.21 4.65
COOH
HO N
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58

The structure and the anti-viral activity of the compounds proposed in this invention

COX-B6
Influenza A virus (hanfang359/95) ICsq
No. Chemical Structure ICs, (pg/ml) (ug/ml)
2la H3CO. ! AR I 1.32 4.23
OCH;
21b HO N 2.54 3.26
OH
21d OH 5.42 7.98
OCH;
H;CO, N
OCH;
2le OH 2.38 4.86
OH
HO. N
OH
21g OH 4.25 6.84
H;CO.
X on
OCH;

21h OH 5.84 6.98

OH
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60

The structure and the anti-viral activity of the compounds proposed in this invention

COX-B6
Influenza A virus (hanfang359/95) ICsq
No. Chemical Structure ICs, (pg/ml) (ug/ml)
21j OH 0.98 1.34
OH
H;CO.
A OH
OCH;
21k 0.54 0.78
22 1.25 2.37
23a 0.09 0.32
23b 0.13 0.24

OCH;
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62

The structure and the anti-viral activity of the compounds proposed in this invention

COX-B6
Influenza A virus (hanfang359/95) ICsq
No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
24a 2.31 3.21
24b 4.25 1.24
24¢ 1.24 0.98
24d NH 0.12 0.45
O
24e NH 0.42 0.13
O
24f 0.13 0.21
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TABLE 1-continued

The structure and the anti-viral activity of the compounds proposed in this invention

COX-B6
Influenza A virus (hanfang359/95) ICsq
No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
24g 0.25 1.65
24h 0.45 1.21
COOH
AcO \
/
OCH;
24i 0.15 0.92
AcO \
/
OCH;
24j 2.36 3.61
24k 3.55 1.36
241 1.04 0.95
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66

The structure and the anti-viral activity of the compounds proposed in this invention

COX-B6

Influenza A virus (hanfang359/95) ICsq
No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
24m 6.52 3.46
24n 7.21 1.35
240 2.31 1.21
24p 1.32 2.36
24q 1.98 1.35
24r 0.98 0.68
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68

The structure and the anti-viral activity of the compounds proposed in this invention

COX-B6

Influenza A virus (hanfang359/95) ICso
No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
26a 2.31 6.54
26b 3.65 3.54
26¢ 1.35 2.64
26d 1.36 2.75
26e 2.31 1.32
26f 0.68 0.98
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70

The structure and the anti-viral activity of the compounds proposed in this invention

COX-B6
Influenza A virus (hanfang359/95) ICsq

No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
27a 1.32 2.34
27b 2.14 1.24
27¢ 0.54 0.92
29a 0.98 1.36
29b 1.21 0.67
29%¢ 0.24 0.36
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72

The structure and the anti-viral activity of the compounds proposed in this invention

COX-B6
Influenza A virus (hanfang359/95) ICsq
No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
3la HO 0.14 2.31
31b 0.54 1.21
3lc 0.08 0.67
32 0.21 0.54
CONH,
HO N
/ ‘
OCH;
33 2.35 2.31
COOH
HO N
/ ‘
HO
34 COOH >6.17 >2.06
HO

OMe
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TABLE 1-continued
The structure and the anti-viral activity of the compounds proposed in this invention
COX-B6
Influenza A virus (hanfang359/95) ICso
No. Chemical Structure ICs¢ (ng/ml) (ug/ml)
36 COOMe >2.46 >2.46
HO, I
OMe
37 COOH >22.22 >2.05
WO
OMe
46 COOMe 0.48 3.56
w o8
OMe
47 COOH 2.47 2.13
HO, I N
OMe
Oseltamivirphosphate 0.22 NA
RBV 0.59 412.26

NA indicates no activity be detected.

The present invention also relates to the application of the 45

TABLE 2-continued

compounds in inhibiting HIV, HCV viruses, the results are
shown in Table 2, wherein the compound 1, 1a, 1b, 1c, 1E, 1f,

The activities of the said compounds in inhibiting HIV,

HCV viruses in vitro

14, 13, 11, 1s, 1u, 1x, 1y, 1z, 1a', 1b', 8, 8a, 8e, 8f, 8j, 8s, 8t, 8u,

8v, 8w, 9¢, 10, 10b, 10h, 101, 105, 101, 10m, 100, 10q, 10t, 23a, HCV HIV
23b, 29a, 31b, 31c, 46 and so on showed stronger anti-HIV, 50 No. ECso (pg/ml) ICso (ng/ml)

HCYV viral activities. L 0.50 131

1j 0.77 1.02

TABLE 2 1k 1.03 2.40

11 0.65 1.64

The activities of the said compounds in inhibiting HIV, 55 }m gg (1)8;

HCV viruses in vitro n . -

lo 1.47 1.76

Hev HIV 1p 8.62 1.06

1q 2.30 1.86

No. ECsq (ug/ml) ICs¢ (ug/ml) 1r 679 653

1 1.21 0.27 1s 0.84 0.75

la 1.04 1.01 60 1t 1.58 1.07

1b 0.67 1.22 lu 0.84 0.16

lc 2.69 1.64 v 1.25 1.48

1d 3.31 1.86 1w 2.06 2.87

le 0.47 2.70 1x 0.84 0.35

1f 0.53 1.45 ly 0.86 0.63

1g 1.43 0.68 65 1z 3.53 2.64

1h 2.60 2.39 la' 0.94 1.38
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The activities of the said compounds in inhibiting HIV,

HCV viruses in vitro

HCV HIV

No. ECsq (ug/ml) ICs¢ (ug/ml)
1b' 0.88 3.19
1¢' 1.30 1.61
6 >12.25 >2.06
7 >2.06 >6.38
8 0.79 1.06
8a 1.09 1.64
8b 5.18 0.52
8¢ 3.06 1.99
8d 5.17 0.86
8¢ 0.72 1.35
8f 0.88 1.16
8g 1.32 2.34
8h 1.42 2.66
8i 347 3.80
8j 0.83 0.68
81 5.95 5.17
8m 2.28 3.17
8n 1.06 2.17
80 0.92 2.96
8p 11.37 21.11
8q 7.63 2.10
8r 3.14 4.01
8s 0.84 0.52
8t 0.64 0.60
8u 0.67 1.49
8v 2.39 1.01
8w 0.60 1.09
8x 1.87 0.79
8y 4.33 6.80
9a 1.47 4.02
9b 10.01 4.37
9¢ 16.19 5.60
9d 1.22 2.01
9e 0.66 0.73
9f 6.09 0.14
9g 5.10 0.79
9h 1.33 3.38
10 0.56 0.21
10a 1.60 2.02
10b 0.59 0.30
10¢ 7.17 0.35
10d 2.37 1.05
10e 1.90 1.33
10f 0.87 0.46
10g 3.09 1.18
10h 0.74 0.96
101 0.69 0.26
10j 0.87 0.66
10k 0.99 1.06
101 0.95 2.20
10m 1.75 2.33
10n 0.89 143
100 1.32 0.96
10p 2.95 7.19
10q 0.89 2.38
10r 1.71 1.73
10s 5.17 2.75
10t 0.61 2.36
10u 4.06 6.39
10v 1.73 1.36
10w 2.59 0.75
10x 0.93 1.09
10y 1.39 1.66
10z 1.19 2.83
102’ 1.41 1.33
100’ 1.27 2.34
10¢’ 0.82 1.39
10d' 0.65 1.30
10e’ 1.87 0.71
10f 0.61 1.04
10¢' 2.30 3.93
12 6.87 8.17
13 3.11 6.76
14 1.77 1.32

10
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The activities of the said compounds in inhibiting HIV,
HCV viruses in vitro

HCV HIV
No. ECso (ng/ml) ICs0 (ug/ml)
15 0.83 1.43
18 8.51 0.34
19 10.37 9.03
20 0.72 0.39
2la 2.83 1.10
21b 1.47 0.88
21d 3.37 0.63
2le 2.06 6.33
21g 0.90 1.27
21h 4.46 5.28
21j 1.33 1.04
21k 8.36 10.32
22 0.68 0.35
23a 0.66 0.74
23b 0.53 3.90
24a 0.98 1.79
24b 1.68 2.01
24c 0.94 2.78
24d 0.87 0.81
24e 1.48 0.69
24f 0.69 1.01
24g 0.83 0.33
24h 2.39 1.33
24i 0.99 2.09
24j 1.35 2.65
24k 4.87 2.17
241 1.60 1.40
24m 0.80 2.60
24n 1.97 3.12
240 1.34 0.69
24p 0.77 0.31
24q 1.54 2.85
24r 1.05 231
26a 2.09 1.73
26b 5.66 7.83
26¢ 2.07 3.18
26d 1.53 1.36
26e 2.28 2.77
26f 1.39 1.61
27a 1.34 2.48
27b 1.83 4.91
27¢ 1.26 2.03
29a 0.51 0.43
29b 1.36 1.88
29¢ 0.89 0.60
3la 0.71 1.30
31b 0.99 2.80
31c 0.77 0.29
32 1.37 0.16
33 1.55 2.01
34 8.27 0.72
36 3.86 1.06
37 12.20 2.09
46 0.77 2.51
47 1.47 1.13

The present invention also relates to the application of said
compounds in neural protection (effects on PC12 cell injury),
this invention measured the protective effect of said com-
pounds on PC12 cells from serum-deprived injury, as well as
rotenone injury (results shown in Table 3). Compounds pro-
posed in this invention showed significant protective effect on
serum-deprived injury to PC12 cells and rotenone injury to
PC12 cells, wherein the compound 1p, 1r, 1u, 1w, 1z, 1a, 1b,
1d, 8d, 8m, 8p, 8q, 8w, 9e, 9 g, 10c, 10j, 10k, 101, 10m, 100,
10p, 10t, 10u and 10v, 10c, 10d, 21d, 24b, 24k, 24q, 27b, 32,
etc. showed the strongest activities.
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TABLE 3-continued

Neuroprotective effect of the said compounds

Neuroprotective effect of the said compounds

No. serum-deprived rotenone 5 No. serum-deprived rotenone
Control 100.0 £9.2 100.0 £ 8.9 10i 785+7.4 79.1%7.2
ModEl 69.3 + 4.1 732+7.8 107 82325 84.6 5.2

1 193=1.6 723£59 10k 85.6 3.2 84.6 2.4

la 167+ 0.6 62.4+3.8 101 81.3+2.9 84.6£6.2

1b 157203 68.2 + 8.0 10m 89.3 6.4 853 =7.1

lc 16107 772 £0.6 10 10n 79.6 2.8 78.6 +3.2

1d 37824 708 £2.4 100 86.3 3.8 87.6 5.4

le 30.6 = 12.0 55.6£9.9 10p 84.6 £2.7 86.7 £9.1

f 317 £10.3 58.0 £4.5 10q 795+1.4 76.8 5.8

g 59.8 =114 777 £12.9 10r 68.5+2.4 584 +6.5

1h 438+ 88 700 7.1 10s 785 £6.3 79.8 3.5

1i 283 x7.6 55.1 4.8 15 10t 84925 85.6 £6.3

1j 27.7£63 59.8 7.7 10u 87.6 £3.2 85.4£2.3

1k 192205 60.4+3.2 10v 85.2 4.1 87.1£2.5

11 27272 584x1.4 10w 79.1 £4.6 78.2+5.8

Im 21.0£22 744 =44 10x 789 £4.6 789 5.4

In 173224 62.9 2.7 10y 89.1 £5.4 89.5£2.5

lo 28.1 =119 61.0 2.8 10z 84.6 £3.9 87.0£5.1

1p 81.2 %32 82023 20 102’ 863 =12 89232

1q 79.6 = 2.8 789 £53 10b’ 84325 859 3.4

Ir 84363 86.3 5.4 10¢' 89.7 £2.4 91.2=2.1

Is 89.8 + 3.2 88.7 + 6.1 10d’ 91.2£3.2 943 x5.4

1t 85.1 2.1 84.6+1.2 10¢’ 87.9 +4.7 88.9 2.8

lu 89.3 2.3 90.0 £3.2 10 80.5 3.2 79.1%5.6

v 799 £ 1.6 87.2+2.6 25 10g’ 71.0£5.2 63521

1w 89.3 54 88.9£2.5 10h’ 87.6 £4.3 86.7 £ 4.5

1x 84925 85.6 3.3 12 60.2 5.1 745+3.2

ly 87.6+ 1.6 89.7+1.9 13 213 £42 744 = 6.4

1z 91.6x1.6 89.9 + 4.8 14 69.7 5.6 73.7 8.5

la’ 88.7 + 4.9 87.2+43 15 74.1£2.5 83.1£5.7

b’ 889+ 1.9 87.2 +6.31 30 18 778 6.3 749 %29

1c 85.9 + 4.7 85.6 3.8 19 62.7+5.8 80.1 £6.9

1d' 89.9 + 4.5 88.6 £ 4.5 20 323£5.6 67.3x3.1

6 624+7.0 744 £52 2la 81.2+24 80.5 2.3

7 66.8 + 6.0 77.0 £3.6 21b 74.6 £3.5 789+ 6.8

8’ 400+3.6 743 £5.0 21d 88.7 6.3 89.8 £2.8

8 76.6 5.8 789 £5.7 15 2le 85.6 £ 4.2 87.4£2.5

8a 652+ 69 76.9 =4.1 21g 80.2+1.5 823 £3.1

8b 75.1£3.6 80.7 £ 6.4 21h 748 £2.6 71.2+3.8

8c 67.3 + 10.0 719 6.1 21j 69.3+2.5 75.6 +4.6

8d 82.0 3.2 84.4+3.6 21k 745+5.8 713 =80

8¢ 585 +8.7 745 +3.8 22 87.8+2.9 85.6 1.6

8f 60.7 + 12.6 74.1+1.8 23a 87.9+5.8 85.6 £8.7

8g 291 +11.6 59.0 £4.6 40 23b 79.8 £ 4.6 813 £5.0

8h 354 +10.6 724 £43 24b 89.7 5.6 88.3£5.2

8i 464 = 16.6 69.4+2.6 24e 87.2+24 86.9 £5.8

8j 344 £32 63.6 5.0 24h 88.9 £ 5.4 87.8 £6.3

8l 51.1=17.0 64.7+1.8 24k 89.6 £2.3 85.6 2.1

8m 84.7 5.0 69.8+5.2 24n 758 £3.2 79.8 5.6

8n 537 £3.8 78.0£9.2 45 24q 923x1.2 90.5+5.6

80 69.3 + 5.6 70.6 £6.3 26b 88.2 £ 4.1 89.7 £6.3

8p 82.3+5.6 84.6 £5.9 26e 85.6 2.9 87.6 5.6

8q 79.8 £5.8 80.5 £ 6.5 27b 91561 923 %26

8r 745£5.7 69.8 + 8.4 29b 745 £4.6 789 +5.6

8s 798 £5.2 768 £5.4 31b 88.6 2.6 80.5 6.4

8w 89.7 5.4 84.9+59 50 32 94523 923=+1.2

8x 79.8 £2.6 765 +1.8 33 16.8 = 0.4 75.6 = 2.1

8y 498 +2.6 489 +6.5 36 41.0=15.4 722x122

8a’ 87.9+2.5 88.0 6.9 37 29.0 £11.2 604 +7.8

9a 49.6 = 13.2 709 £6.4 46 59.0 = 14.3 739 %29

9% 429=11.3 745 £12.1 47 30.2£9.9 619 £4.1

9 479+ 114 62.9 3.8 55

9d 554 +10.7 71.0£1.5

% 913 £24 90.8 £4.3 The present invention also relates to anti-osteoporotic

of 58.9£2.6 68.5 4.9 effect of said compounds. According to literature reports,

9g 89.4£23 87419 pigeonpea stilbene-type compounds belong to phytoestro-

9h 845+ 5.1 79.8 £2.1 . .
10 347 208 9.0 + 5.8 gens, the anti-osteoporosis effect of natural products has to do
10a 789 £ 41 79.8 £ 5.6 60 with their estrogen-like effects. This invention studied and
10b 748 £52 74.6 £ 63 confirmed the protective effect of pure cajanine obtained by
10¢ 81.6 £ 2.6 80.3 £ 6.2 chemical means on bone osteoporosis in ovariectomized rats,
1od 793 =54 789 6.1 the results showed a stronger in vivo anti-osteoporotic effect
10e 65323 702 £8.1 .. .
Lof 745+ 65 76.5 8.0 than clinical drug raloxifene.
10g 81.3+25 80.3 +3.2 65 In addition, as mentioned in the background of this inven-
10h 65.8 9.2 67.8 =8.5 tion, the anti-tumor, hypoglycemic, hypolipidemic, anti-in-

flammatory and analgesic effects of pigeon pea stilbene-type
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extracts and cajanine, cajanine A, cajanine C have been
widely studied and reported. The compounds proposed in this
invention are structural analogs of natural lead compounds
cajanine, cajanine A and cajanine C, it is a matter of course
that the compounds proposed in the present invention possess
similar antitumor, hypoglycemic, hypolipidemic, anti-in-
flammatory and analgesic effects. Accordingly, the present
invention also relates to the application of anti-tumor,
hypoglycemic, hypolipidemic, anti-inflammatory and anal-
gesic effects of said compounds in medicinal practice.

The present invention also provides an effective pharma-
ceutical composition used for anti-viral and bacterial infec-
tions, neuroprotection, anti-metabolic diseases (such as
osteoporosis, hyperlipidemia, hyperglycemia), said pharma-
ceutical composition comprises a therapeutically effective
amount of compound having one of the formula I, 11, IT1, IV or
V structures, or their pharmaceutically acceptable salt
thereof, and comprises one or more pharmaceutically accept-
able pharmaceutical adjuvants.

Wherein, as an active ingredient, the weight content of said
compound having one of the general formula I, IT, IIL, IV, V, or
their pharmaceutically acceptable salt in the pharmaceutical
composition is in the range 0f 0.1% to 99.5%. Preferably, the
pharmaceutical composition contains a weight ratio of 0.5%
to 99.5% of the active ingredient.

Further, the present invention provides the application of a
pharmaceutical composition in the preparation of medica-
ments for bacterial and viral infection treatment, neuropro-
tection, treatment of metabolic diseases (such osteoporosis,
hyperlipidemia, hyperglycemia).

EXPLANATION OF THE DRAWINGS

FIG. 1 showed the chemical structures of compounds in
pigeon pea stilbene extract.

EMBODIMENTS
Example 1

Preparation of methyl
2,4-dihydroxy-6-methyl-bensoate (2)

Dissolve methyl acetoacetate (50 g, 0.43 mol) in 300 ml
diethyl ether at room temperature, add NaH (15.50 g 0.45
mol, 70%), then add dropwise diketene (37 g, 0.45 mol)
solution in diethyl ether at the same temperature, when the
addition finishes, react at room temperature for 3-4h, when
the reaction mixture becomes cloudy yellow liquid. After
termination of the reaction, pour the mixture into 500 ml ice
water, separate the ether layer, extract the aqueous layer twice
with 50 ml ether, pool the ether layer, wash with saturated
brine, dried over anhydrous magnesium sulfate overnight.
Filter the solution and the remove ether by rotary evaporation,
dissolve the residue with of petroleum ether and ethyl acetate
8:1 mixture, feed the solution into a silica gel column, evapo-
rate the solvent in the eluent to obtain 35 g white solid as the
target product (45%). "H-NMR (400M, DMSO-dy) 8 (ppm):
2.26 (s, 3H), 3.78 (s, 3H), 6.14 (d, J=2.4 Hz, 1H), 6.16 (d,
J=2.4 Hz, 1H), 9.95 (s, 1H), 10.66 (s, 1H)

Example 2

Preparation of methyl
2,4-dimethoxy-6-methyl-benzoate (3)

Dissolve compound 2 (12 g, 0.066 mol) in 50 ml acetone,
add potassium carbonate (27.3 g, 0.198 mol) and
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iodomethane (28 g, 0.198 mol) into the solution, heat the
mixture to reflux for 3 h, then stop the reaction, pour the
reaction mixture into 100 ml water, extract with ethyl acetate
(3x50 ml), pool the organic layers, wash the organic layer
successively with 10% sodium hydroxide solution, 10%
hydrochloric acid and saturated brine. Dry the organic layer
over anhydrous magnesium sulfate. Filter the solution and
remove the solvent by rotary evaporation to obtain a colorless
oily material, re-crystallize with petroleum ether/ethyl
acetate to obtain 13.5 g colorless crystals (97%). "H-NMR
(400M, CDCI,) d (ppm): 2.28 (s, 3H), 3.80 (s, 6H), 3.88 (s,
3H), 6.31 (s, 2H)

Example 3

Preparation of methyl
2-(bromomethyl)-4,6-dimethoxy-benzoate (4)

Dissolve compound 3 (10 g, 0.0476 mol) in 50 ml carbon
tetrachloride, heat to reflux under nitrogen protection, add
portion wise a mixture of NBS (8.5 g, 0.0476 mol) and BPO
(0.11 g, 0.476 mmol), after finishing the addition, reflux to
react for 1 h. Then stop the reaction, cool and filter the mix-
ture, spin-dry filtrate to obtain a pale yellow solid, re-crystal-
lize from ethanol to obtain 11.3 g white solid (82%). '"H-NMR
(400M, CDCI,) 3 (ppm): 3.85 (s, 3H), 3.93 (s, 3H), 3.96 (s,
3H), 4.66 (s, 2H), 6.47 (s, 1H), 6.74 (s, 1H).

Example 4

Preparation of Methyl 2-(diethyl
methylenephosphonite)-4,6-dimethoxybenzoate (5)

Heat to reflux a mixture of compound 4 (12 g, 0.0326 mol)
and triethyl phosphite (10.83 g, 0.065 mol) for 2 h. Stop the
reaction, cool the mixture, evaporate the excessive triethyl
phosphite, dissolve the residue with a 40:1 mixture of dichlo-
romethane:methanol, feed the solution into a silica gel col-
umn, evaporate the solvent in the eluent to obtain 12.8 g white
solid (92%). "H-NMR (400M, CDCl,) & (ppm): 1.26 (t, ]=6.4
Hz, 6H), 3.78 (d, J=22.8 Hz, 2H), 3.80 (s, 3H), 3.90 (s, 3H),
3.92(s,3H),4.02 (q,J=6.4 Hz,4H), 6.43 (s, 1H), 6.76 (s, 1H).

Example 5

Preparation of methyl
2,4-dimethoxy-6-[ (E)-styryl|benzoate (6)

Dissolve compound 5 (10 g,0.0289 mol) in 100 ml tetrahy-
drofuran, add into the solution NaH (1.09 g, 0.0318 mol) and
benzaldehyde (3.68 g, 0.0347 mol), heat to reflux for 2 h, stop
the reaction, pour the mixture into 200 m1 water, extract with
ethyl acetate (3x100 ml), pool the organic layers, wash the
organic layer with saturated brine, dry over anhydrous mag-
nesium sulfate. Filter the solution and remove the solvent by
rotary evaporation, recrystallize the residual oil with petro-
leum ether/ethyl acetate to obtain 6.2 g colorless crystals
(72%). 'H-NMR (400M, CDCl5) 8 (ppm): 3.83 (s, 3H), 3.88
(s,3H),3.92 (s,3H), 6.42 (s, 1H), 6.77 (s, 1H), 7.06 (dd, I=16
Hz, 2H), 7.29 (m, 1H), 7.35 (1, J=7.2 Hz, 2H), 7.47 (d, ]=7.2
Hz, 2H).

Example 6

Preparation of methyl
2-hydroxy-4-methoxy-6-[(E)-styryl|benzoate (7)

Dissolve compound 6 (6 g, 0.0201 mol) in 50 ml dichlo-
romethane, add drop wise BBr; solution in methylene chlo-
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ride (24 ml, 1M) at 0° C., react at room temperature for 1 h.
Wash the reaction solution with water, dry over anhydrous
magnesium sulfate. Filter the solution and remove the solvent
by rotary evaporation, dissolve the residue with petroleum
ether/diethyl ether and feed the solution to a silica gel column,
evaporate the solvent in eluent to obtain 5.4 g white solid
(95%). 'H-NMR (400M, CDCl5) 8 (ppm): 3.79 (s, 3H), 3.82
(s, 3H), 6.40 (d, J=2.4 Hz, 1H), 6.80 (d, J=2.4 Hz, 1H), 7.15
(dd, =16 Hz, 2H), 7.28 (t, J=7.2 Hz, 1H), 7.38 (t, J=7.2 Hz,
2H), 7.52 (d, J=7.2 Hz, 2H), 10.28 (s, 1H).

Example 7

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[ (E)-styryl]-benzoate (8)

Dissolve compound 7 (5 g,0.0176 mol) in 50 ml ether, add
sodium metal (0.43 g, 0.0184 mol) into the solution, stir at
room temperature for 4 h, then add in isopentenyl bromide
(3.2 g, 0.0211 mol), reflux to react for 4 h, stop the reaction.
Wash the reaction solution successively with water and satu-
rated brine, separate the organic layer. Desiccate the organic
layer over anhydrous magnesium sulfate, filter the solution
and remove the solvent by rotary evaporation to obtain a
yellow oil which is then feeded to silica gel column chroma-
tography and evaporate the solvent in the eluent to obtain 3.8
g white solid (61%). "H-NMR (400M, CDCl,) 8 (ppm): 1.61
(s, 3H), 1.71 (s, 3H), 34 (d, J=6.8 Hz, 2H), 3.91 (s, 3H), 3.94
(s,3H), 5.12 (t,J=6.8 Hz, 1H), 6.78 (s, 1H), 7.00 (d, J=16 Hz,
1H), 7.27 (t,J=7.2 Hz, 1H), 7.38 (t, J=7.2 Hz, 2H), 7.52 (d,
J=7.2 Hz, 2H), 7.84 (d, J=16 Hz, 1H), 11.66 (s, 1H).

Example 8

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-styryl]benzoic acid (compound 1, cajanine)

Dissolve compound 8 (3 g, 0.0085 mol) in 30 ml 20%
aqueous sodium hydroxide solution, heat to reflux for 2 h,
cool the solution to stop the reaction. Add in 10% dilute
hydrochloric acid to adjust the pH to less than 2 to cause a
formation of a large amount of white precipitation, filter and
dry the precipitation to obtain a white solid, dissolve it in
petroleum ethe/ethyl acetate and recrystallize to obtain 2.6 g
white solid (90%). "H-NMR (400M, CDCl,) § (ppm): 1.61 (s,
3H), 1.71 (s,3H),3.24 (d, J=6.8 Hz, 2H), 3.91 (s, 3H), 5.12 1,
J=6.8 Hz, 1H), 6.78 (s, 1H), 7.00 (d, J=16 Hz, 1H), 7.27 (t,
J=7.2Hz, 1H),7.38 (t,J=7.2 Hz, 2H), 7.52 (d, ]=7.2 Hz, 2H),
7.84 (d, J=16 Hz, 1H), 12.28 (s, 1H). ESI-MS mz: 361.14318
[M+Na]* (Caled. for C,,H,,0,Na: 361.14158).

Example 9

Preparation of methyl
2,4-dimethoxy-6-[(E)-4-fluorostyryl]-benzoate (6a)

Use 4-fluorobenzaldehyde as material and follow a method
similar to what is described in Example 5 to obtain a white
solid as the product (83%). 'HNMR (400 MHz, CDCl,): 3.83
(s, 3H), 3.87 (s, 3H), 3.92 (s, 3H), 6.42 (s, 1H), 6.73 (s, 1H),
7.02 (m, 4H), 7.43 (m, 2H).

Example 10

Preparation of methyl 2-hydroxy-4-methoxy-6-[(E)-
4-fluorostyryl]-benzoate (7a)

Use compound 6a as material, and follow the method
described in Example 6 to obtain a white solid as the product
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(92%). 'H NMR (400 MHz, CDCL,): 3.85 (s, 3H), 3.94 (s,
3H), 6.4 (s, 1H), 6.60 (s, 1H), 6.74 (d, 1=16.0 Hz, 1H), 7.06
(t, J=8.4 Hz, 2H), 7.46 (m, 2H), 7.60 (d, J=16.0 Hz, 1H),
11.66 (m, 1H).

Example 11

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-4-fluorostyryl]-benzoate (8a)

Use compound 7a as material, and follow the method
described in Example 7 to obtain a white solid as the product
(63%). '"H NMR (400 MHz, CDCl,): 1.68 (s, 3H), 1.79 (s,
3H), 3.37 (d, I=6.8 Hz, 2H), 3.92 (s, 3H), 3.93 (s, 3H), 51 (1,
J=6.8 Hz, 1H), 6.44 (s, 1H), 638 (s, 1H), 6.73 (d, J=16.0 Hz,
1H), 7.06 (t, J=8.4 Hz, 2H), 7.46 (m, 2H), 7.63 (d, J=16.0 Hz,
1H), 11.65 (m, 1H).

Example 12

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-4-fluorostyryl|benzoic acid (1a)

Use compound 8a as material, and follow the method
described in Example 8 to obtain a white solid as the product
(88%). 'H NMR (400 MHz, CDCl,): 1.68 (s, 3H), 1.79 (s,
3H), 3.37 (d, J=7.2 Hz, 2H), 3.94 (s, 3H), 5.21 (t, J=7.2 Hz,
1H), 6.62 (s, 1H), 6.58 (s, 1H), 6.78 (d, J=16.0 Hz, 1H), 7.06
(t, J=8.4 Hz, 2H), 7.46 (m, 2H), 7.73 (d, I=16.0 Hz, 1H),
11.58 (m, 1H).

Example 13

Preparation of methyl
2,4-dimethoxy-6-[(E)-2-chlorostyryl|benzoate (6b)

Use 2-chlorobenzaldehyde as material, and follow the
method similar to what is described in Example 5 to obtain a
compound as a white solid (90%). 'H NMR (400 MHz,
CDCl,): 3.83 (s, 3H), 3.89 (s, 3H), 3.92 (s, 3H), 6.44 (s, 1H),
6.80 (s, 1H), 7.08 (d, J=16.0 Hz, 1H), 7.23 (m, 2H), 738 (d,
J=7.6 Hz, 1H), 7.43 (d, J=16.0 Hz, 1H), 7.61 (d. J=7.6 Hz,
1H).

Example 14

Preparation of methyl 2-hydroxy-4-methoxy-6-[(E)-
2-chlorostyryl]benzoate (7b)

Use compound 6b as material, and follow the method
described in Example 6 to obtain a white solid as the product
(95%). '"H NMR (400 MHz, CDCl,): 3.86 (s, 3H), 3.95 (5,
3H), 6.46 (d, J=2.4 Hz, 1H), 6.67 (d, ]=2.4 Hz, 1H), 7.18 (d,
J=16.0 Hz, 1H), 78 (m, 2H), 7.40 (d, J=8.0 Hz, 1H), 7.64 (d.
J=8.0 Hz, 1H), 7.67 (d, J=16.0 Hz, 1H), 11.66 (s, 1H).

Example 15

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-2-chlorostyryl|benzoate (8b)

Use compound 7b as material, and follow the method
described in Example 7 to obtain a white solid as the product
(58%). 'H NMR (400 MHz, CDCl,): 1.68 (s, 3H), 1.79 (s,
3H), 3.38 (d, J=6.8 Hz, 2H), 3.93 (s, 3H), 5.22 (t, J=6.8 Hz,
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1H), 6.64 (s, 1H), 7.15 (d, J=16.0 Hz, 1H), 7.28 (m, 2H), 7.40
(d, I=7.6 Hz, 1H), 7.64 (d. J=7.6 Hz, 1H), 7.69 (d, I=16.0 Hz,
1H), 11.66 (s, 1H).

Example 16

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-2-chlorostyryl]benzoic acid (1b)

Use compound 8b as material, and follow the method
described in Example 8 to obtain a white solid as the product
(88%). "H NMR (400 MHz, DMSO-d,): 1.61 (s, 3H), 1.71 (s,
3H), 3.25 (d, J=7.2 Hz, 2H), 3.90 (s, 3H), 5.11 (t, J=7.2 Hz,
1H), 6.72 (s, 1H), 7.12 (d, J=16.0 Hz, 1H), 7.33 (m, 2H), 7.48
(d, I=7.6 Hz, 1H),7.72 (d. J=7.6 Hz, 1H), 7.85 (d, J=16.0 Hz,
1H), 12.41 (s, 1H), 14.15 (br, 1H).

Example 17

Preparation of methyl
2,4-dimethoxy-6-[ (E)-4-methoxystyryl|benzoate (6¢)

Use p-methoxybenzaldehyde as material, and follow the
method similar to what is described in Example 5 to obtain a
white solid as the product (85%). 'H NMR (400 MHz,
CDCl,): 3.77 (s, 6H), 3.87 (s, 3H), 3.91 (s, 3H), 6.39 (s, 1H),
6.75 (s, 1H), 6.88 (d, J=16.0Hz, 2H), 6.97 (d, ]I=16.0 Hz, 1H),
7.42 (d, J=8.4 Hz, 2H).

Example 18

Preparation of methyl 2-hydroxy-4-methoxy-6-[(E)-
4-methoxy styryl|benzoate (7¢)

Use compound 6¢ as material and follow the method
described in Example 6 to obtain a white solid as the product
(90%). '"H NMR (400 MHz, CDCl,): 3.84 (s, 6H), 3.94 (s,
3H), 6.42 (d, J=2.4 Hz, 1H), 6.62 (d, J=2.4 Hz, 1H), 6.77 (d,
J=16.0 Hz, 1H), 6.91 (d, J=8.8 Hz, 2H), 7.42 (d, J=8.8 Hz,
2H), 7.57 (d, J=16.0 Hz, 1H).

Example 19

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-4-methoxystyryl]-benzoate (8c¢)

Use compound 7c¢ as material and follow the method
described in Example 7 to obtain a white solid as the product
(60%). '"H NMR (400 MHz, CDCl,): 1.68 (s, 3H), 1.79 (s,
3H),3.37 (d,J=6.8 Hz, 2H), 3.84 (s, 3H), 3.92 (s, 3H), 3.93 (s,
3H), 5.22 (t, J=6.8 Hz, 1H), 6.60 (s, 1H), 6.74 (d, I=16.0 Hz,
1H), 6.91 (d, I=8.4 Hz, 2H), 7.44 (d, J=8.4 Hz, 2H), 7.59 (d,
J=16.0 Hz, 1H), 11.66 (s, 1H).

Example 20

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-4-methoxystyryl|benzoic acid (1¢)

Use compound 8c as material and follow the method
described in Example 8 to obtain a white solid as the product
(90%). 'H NMR (400 MHz, CDCl,): 1.68 (s, 3H), 1.79 (s,
3H),3.37 (d, J=6.8 Hz, 2H), 3.84 (s, 3H), 3.94 (s, 3H), 5.21 1,
J=6.8 Hz, 1H), 6.64 (s, 1H), 6.79 (d, J=16.0 Hz, 1H), 6.91 (d,
J=8.4 Hz, 2H), 7.46 (d, J=8.4 Hz, 2H), 7.69 (d, J=16.0 Hz,
1H), 11.58 (s, 1H).
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Example 21

Preparation of methyl
2,4-dimethoxy-6-[(E)-2,6-dimethoxystyryl]-benzoate
(6d)

Use 2,6-dimethoxybenzaldehyde as a raw material, and
follow a method similar to what is described in Example 5 to
obtain a white solid as the product (78%). '"H NMR (400
MHz, CDCl,): 3.82 (s, 3H), 3.83 (s, 9H), 3.90 (s, 3H), 637 (s,
1H), 637 (d, J=8.4 Hz, 2H), 6.84 (s, 1H), 7.17 (t, J=8.4 Hz,
1H), 7.39 (d, J=16.0 Hz, 1H), 7.58 (d, J=16.0 Hz, 1H).

Example 22

Preparation of methyl 2-hydroxy-4-methoxy-6-[(E)-
2,6-dimethoxystyryl|benzoate (7d)

Use compound 6d as material and follow the method
described in Example 6 to obtain a white solid as the product
(86%). 'H NMR (400 MHz, CDCl,): 3.85 (s, 3H), 3.89 (s,
6H),3.92 (s,3H), 6.41 (s, 1H), 6.60 (d, J=8.4 Hz, 2H), 6.71 (s,
1H), 7.18 (t,1=8.4 Hz, 1H), 7.19 (d, J=16.0 Hz, 1H), 8.15 (d,
J=16.0 Hz, 1H), 11.68 (s, 1H).

Example 23

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-2,6-dimethoxystyryl]-benzoate (8d)

Use compound 7d as material and follow the method
described in Example 7 to obtain a white solid (58%) as the
product. 'H NMR (400 MHz, CDCL,): 1.64 (s, 3H), 1.73 (s,
3H),3.37(d,J=7.2 Hz, 2H),3.90(s, 6H), 3.92 (s, 3H), 3.95 (s,
3H), 5.22 (t, J=7.2 Hz, 1H), 6.60 (d, J=8.4 Hz, 2H), 6.66 (s,
1H), 7.16 (m, 2H), 8.15 (d, J=16.0 Hz, 1H), 11.66 (s, 1H).

Example 24

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-2,6-dimethoxystyryl|benzoic acid (1d)

Use compound 8d as material and follow the method
described in Example 8 to obtain a white solid (92%) as the
product. 'H NMR (400 MHz, DMSO-d,): 1.60 (s, 3H), 1.71
(s,3H),3.23 (d, I=7.2 Hz, 2H), 3.80 (s, 6H), 3.87 (s, 3H), 5.11
(t,J=7.2Hz, 1H), 6.62 (s, 1H), 6.67 (d, ]=8.0 Hz, 2H), 6.98 (d,
J=16.0 Hz, 1H), 7.20 (t, J=8.0 Hz, 1H) 8.15 (d, J=16.0 Hz,
1H), 12.39 (br, 1H), 13.85 (br, 1H).

Example 25

Preparation of methyl
2,4-dimethoxy-6-[(E)-2-methyl styryl]benzoate (6¢)

Use 2-methyl-benzaldehyde as material and follow the
method similar to what is described in Example 5 to obtain a
white solid (88%) as the product. 'H NMR (400 MHz,
CDCl,): 2.41 (s, 3H), 3.83 (s, 3H), 3.88 (s, 3H), 3.91 (s, 3H),
6.42(d,J=2.4Hz, 1H),6.76 (d,J=2.4 Hz, 1H), 6.97 (d, J=16.0
Hz, 1H), 70 (m, 3H), 7.24 (d, J=16.0 Hz, 1H), 731 (d, J=8.0
Hz, 1H).

Example 26

Preparation of methyl 2-hydroxy-4-methoxy-6-[(E)-
2-methyl styryl]benzoate (7¢)

Use compound 6e as material and follow the method
described in Example 6 to obtain a white solid as the product
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(87%). 'H NMR (400 MHz, CDCL,): 2.42 (s, 3H), 3.86 (s,
3H), 3.88 (s, 31), 3.95 (s, 3H), 6.45 (d, J=2.4 Hz, 1H), 6.63 (d,
J=2.4Hz, 1H),7.01 (d,J=15.6 Hz, 1H), 7.20 (m, 3H), 7.56 (d,
J=6.4 Hz, 1H), 7.58 (d, J=16.0 Hz, 1H), 11.71 (s, 1H).

Example 27

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-2-methylstyryl]-benzoate (8¢)

Use compound 7e as material and follow the method
described in Example 7 to obtain a white solid as the product
(59%). '"H NMR (400 MHz, CDCl,): 1.68 (s, 3H), 1.79 (s,
3H),2.42 (s,3H),3.38 (d,J=7.2 Hz, 2H), 3.93 (s, 6H), 5.22 1,
J=7.2Hz, 1H), 6.60 (s, 1H), 6.96 (d, J=16.0 Hz, 1H), 7.20 (m,
3H),7.56 (d,J=6.8 Hz, 1H),7.60 (d, J=16.0 Hz, 1H), 11.69 (s,
1H).

Example 28

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-2-methylstyryl|benzoic acid (le)

Use compound 8e as material and follow the method
described in Example 8 to obtain a white solid as the product
(89%). 'H NMR (400 MHz, CDCl,): 1.68 (s, 3H), 1.79 (s,
3H),2.42 (s,3H),3.38 (d,J=7.2 Hz, 2H), 3.95 (5, 3H), 5.21 (1,
J=7.2Hz, 1H), 6.64 (s, 1H), 7.01 (d, J=15.6 Hz, 1H), 7.20 (m,
3H),7.59(d,J=7.2Hz, 1H),7.70(d, J=15.6 Hz, 1H), 11.54 (s,
1H).

Example 29

Preparation of methyl
2,4-dimethoxy-6-[(E)-3-methylstyryl|benzoate (6)

Use 3-methyl benzaldehyde as material and follow the
method similar to what is described in Example 5 to obtain a
white solid as the product (82%). 'H NMR (400 MHz,
CDCl,): 236 (s, 3H), 3.82 (s, 3H), 3.87 (s, 3H), 3.92 (s, 3H),
6.40(s, 1H), 6.76 (s, 1H), 7.06 (m, 3H), 7.24 (m, 2H), 7.28 (s,
1H).

Example 30

Preparation of methyl 2-hydroxy-4-methoxy-6-[(E)-
3-methylstyryl|benzoate (7f)

Use compound 6f as material and follow the method
described in Example 6 to obtain a white solid as the product
(87%). 'H NMR (400 MHz, CDCl,): 2.38 (s, 3H), 3.85 (s,
3H), 3.93 (s, 3H), 6.43 (d, J=2.0 Hz, 1H), 6.76 (d, ]=2.0 Hz,
1H), 6.77 (d, J=16.0 Hz, 2H), 7.10 (d, J=7.2 Hz, 1H), 7.29 (m,
3H), 7.67 (d, J=16.0 Hz, 2H), 11.67 (s, 1H).

Example 31

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-3-methylstyryl]-benzoate (81)

Use compound 7f as material and follow the method
described in Example 7 to obtain a white solid as the product
(58%). 'H NMR (400 MHz, CDCl,) 1.68 (s, 3H), 1.79 (s,
3H),2.38(s,3H),3.37 (d,]J=7.2 Hz, 2H), 3.92 (s, 3H), 3.94 (s,
3H), 5.21 (t, J=7.2 Hz, 1H), 6.60 (s, 1H), 6.75 (d, I=16.0 Hz,
1H), 7.10 (d, J=6.8 Hz, 1H), 730 (m, 3H), 7.70 (d, J=16.0 Hz,
1H), 11.67 (s, 1H).

10

15

20

25

30

35

40

45

50

55

60

65

86
Example 32

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-3-methylstyryl|benzoic acid (1f)

Use compound 8f as material and follow the method
described in Example 8 to obtain a white solid as the product
(89%). 'H NMR (400 MHz, CDCl,): 1.68 (s, 3H), 1.79 (s,
3H), 2.38 (s, 3H),3.37 (d, J=6.8 Hz, 2H), 3.94 (s, 3H), 5.20 1,
J=6.8 Hz, 1H), 6.64 (s, 1H), 6.80 (d, J=15.6 Hz, 1H), 7.10 (d,
J=7.2 Hz, 1H), 78 (m, 2H), 7.32 (s, 1H), 7.80 (d, J=15.6 Hz,
1H), 11.55 (s, 1H).

Example 33

Preparation of methyl
2,4-dimethoxy-6-[ (E)-4-methylstyryl]-benzoate (6g)

Use 4-methyl benzaldehyde as material, and follow the
method similar to what is described in Example 5 to obtain a
white solid as the product (80%). 'H NMR (400 MHz,
CDCl,): 236 (s, 3H), 3.82 (s, 3H), 3.88 (s, 3H), 3.92 (s, 3H),
6.40 (s, 1H), 6.76 (s, 1H), 7.02 (dd, J=16.0 Hz, 2H), 7.15 (d,
J=8.0 Hz, 2H), 7.37 (d, J=8.0 Hz, 2H).

Example 34

Preparation of methyl 2-hydroxy-4-methoxy-6-[(E)-
4-methyl styryl|benzoate (7g)

Use compound 6 g as material, and follow the method
described in Example 6 to obtain a white solid as the product
(89%). 'H NMR (400 MHz, CDCl,): 2.38 (s, 3H), 3.85 (s,
3H), 3.94 (s, 3H), 6.43 (s, 1H), 6.63 (s, 1H), 6.78 (d, J=16.0
Hz, 1H), 7.18 (d, J=8.0 Hz, 2H), 7.39 (d, J=8.0 Hz, 2H), 7.65
(d, J=16.0 Hz, 1H), 11.68 (s, 1H).

Example 35

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-4-methylstyryl|benzoate (8g)

Use compound 7 g as material, and follow the method
described in Example 7 to obtain a white solid as the product
(65%). '"H NMR (400 MHz, CDCl,): 1.68 (s, 3H), 1.79 (s,
3H),2.37 (s,3H),3.37 (d,J=7.2 Hz, 2H), 3.92 (s, 6H), 5.22 1,
J=7.2Hz, 1H), 6.60 (s, 1H), 6.76 (d, J=16.0 Hz, 1H), 7.18 (d,
J=8.0 Hz, 2H), 7.40 (d, J=8.0 Hz, 2H), 7.67 (d, J=16.0 Hz,
1H), 11.67 (s, 1H).

Example 36

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-4-methylstyryl|benzoic acid (1g)

Use compound 8 g as material, and follow the method
described in Example 8 to obtain a white solid as the product
(93%). "H NMR (400 MHz, DMSO-d,): 1.60 (s, 3H), 1.71 (s,
3H), 2.30 (s, 3H),3.23 (d, J=7.2 Hz, 2H), 3.90 (s, 3H), 5.11 1,
J=7.2Hz, 1H), 6.76 (s, 1H), 6.96 (d, J=16.0 Hz, 1H), 7.18 (d,
J=8.4 Hz, 2H), 7.41 (d, J=8.4 Hz, 2H), 7.79 (d, J=16.0 Hz,
1H), 12.29 (br, 1H), 13.97 (br, 1H).

Example 37

Preparation of methyl 2,4-dimethoxy-6-[(E)-buten-1-
yl]-benzoate (6h)

Use propionaldehyde as material, and follow the method
similar to what is described in Example 5 to obtain a colorless
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oily liquid as the product (88%). ‘H NMR (400 MHz,
CDCl,): 1.06 (t, J=7.2 Hz, 3H), 2.20 (m, 2H), 3.81 (s, 3H),
3.82 (s, 3H), 3.88 (s, 3H), 6.21 (m, 1H), 6.34 (d, J=16.0 Hz,
1H), 6.35 (d, J=2.0 Hz, 1H), 6.59 (d, J=2.0 Hz, 1H).

Example 38

Preparation of methyl 2-hydroxy-4-methoxy-6-[(E)-
buten-1-yl]-benzoate (7h)

Use Compound 6h as material, and follow the method
described in Example 6 to obtain a white solid as the product
(89%). '"H NMR (400 MHz, CDCl,): 1.10 (t, J=7.2 Hz, 3H),
2.22 (m, 2H), 3.83 (s, 3H), 3.91 (s, 3H), 5.97 (m, 1H), 6.37 (d,
J=2.4 Hz, 1H), 6.46 (d, ]=2.4 Hz, 1H), 6.91 (d, J=16.0 Hz,
1H), 11.62 (s, 1H).

Example 39

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-buten-1-yl]-benzoate (8h)

Use Compound 7h as material, and follow the method
described in Example 7 to obtain a white solid as the product
(67%). "H NMR (400 MHz, CDCl,): 1.11 (t, J=7.2 Hz, 3H),
1.67 (s, 3H), 1.78 (s, 3H), 2.22 (m, 2H), 3.34 (d, J=7.2 Hz,
2H),3.88 (s,3H),3.91 (s,3H), 5.19 (t,J=7.2Hz, 1H), 5.97 (m,
1H), 6.45 (s, 1H), 6.93 (d, J=16.0 Hz, 1H), 11.60 (s, 1H).

Example 40

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-buten-1-yl]benzoic acid (1h)

Use Compound 8h as material, and follow the method
described in Example 8 to obtain a white solid as the product
(86%). 'H NMR (400 MHz, CDCL,): 1.12 (t, I=7.2 Hz, 3H),
1.67 (s, 3H), 1.78 (s, 3H), 2.26 (m, 2H), 3.34 (d, J=6.8 Hz,
2H), 3.90 (s, 3H), 5.20 (t, J=6.8 Hz, 1H), 6.01 (m, 1H), 6.48
(s, 1H), 7.05 (d, J=15.6 Hz, 1H), 10.38 (br, 1H), 11.53 (s, 1H).

Example 41

Preparation of methyl 2,4-dimethoxy-6-[(E)-2-phe-
nylpropen-1-yl]-benzoate (61)

Use benzophenone as material, and follow the method
similar to what is described in Example 5 to obtain a white
solid as the product (84%). 'H NMR (400 MHz, CDCl,): 2.19
(s, 3H),3.31 (s, 3H), 3.76 (s, 3H), 3.90 (s, 3H), 5.84 (d, J=1.6
Hz, 1H), 6.20 (d, J=1.6 Hz, 1H), 6.47 (s, 1H), 7.20 (m, 5H).

Example 42

Preparation of methyl 2-hydroxy-4-methoxy-6-[(E)-
2-phenylpropen-1-yl]|-benzoate (71)

Use Compound 6i as material, and follow the method
described in Example 6 to obtain a white solid as the product
(91%). '"H NMR (400 MHz, CDCl,): 2.19 (s, 3H), 3.49 (s,
3H), 3.94 (s, 3H), 5.88 (d, J=1.6 Hz, 1H), 6.23 (d, J=1.6 Hz,
1H), 6.73 (s, 1H), 7.12 (m, 5H), 11.60 (s, 1H).

Example 43

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-2-phenylpropen-1-yl]-benzoate (8i)

Use Compound 7i as material, and follow the method
described in Example 7 to obtain a white solid as the product
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(63%). 'H NMR (400 MHz, CDCL,): 1.65 (s, 3H), 1.73 (s,
3H), 2.22 (s, 3H), 3.24 (d, J=7.2 Hz), 3.94 (s, 3H), 5.12 (1,
J=7.2Hz, 1H), 5.86 (s, 1H), 6.77 (s, 1H), 7.14 (m, 5H), 11.60
(s, 1H).

Example 44

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-2-phenylpropen-1-yl]benzoic acid (11)

Use Compound 8i as material, and follow the method
described in Example 8 to obtain a white solid as the product
(93%). '"H NMR (400 MHz, CDCl,): 1.65 (s, 3H), 1.73 (5,
3H), 2.26 (s, 3H), 3.25 (d, J=7.2 Hz), 3.33 (s, 3H), 5.12 (1,
J=7.2Hz, 1H),5.90 (s, 1H), 6.86 (s, 1H), 7.16 (m, 5H), 11.57
(s, 1H).

Example 45

Preparation of methyl 2,4-dimethoxy-6-[(E)-2-
(thien-2-yl)ethenyl|benzoate (67)

Use 2-thenaldehyde as material, and follow the method
similar to what is described in Example 5 to obtain a white
solid as the product (83%). "H NMR (400 MHz, CDCl,): 3.82
(s, 3H), 3.84 (s, 3H), 3.86 (s, 3H), 6.40 (s, 1H), 6.70 (s, 1H),
6.90(d, J=15.6 Hz, 1H), 6.99 (t,]=4.0 Hz, 1H), 7.07 (d, J=4.0
Hz, 1H), 7.14 (d, J=4.0 Hz, 1H), 7.24 (d, J=15.6 Hz, 1H).

Example 46

Preparation of methyl 2-hydroxy-4-methoxy-6-[(E)-
2-(thien-2-yl)ethenyl]benzoate (7))

Use Compound 6j as material, and follow the method
described in Example 6 to obtain a white solid as the product
(78%). 'H NMR (400 MHz, CDCl,): 3.84 (s, 3H), 3.96 (5,
3H), 6.43 (s, 1H), 6.60 (s, 1H), 6.95 (d, J=15.6 Hz, 1H), 7.01
(d, J=4.4 Hz, 1H), 7.06 (t, J=4.4 Hz, 1H) 7.21 (d, J=4.4 Hz,
1H), 7.55 (d, J=15.6 Hz, 1H), 11.68 (s, 1H).

Example 47

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-2-(thien-2-yl)ethenyl|benzoate (8j)

Use Compound 7j as material, and follow the method
described in Example 7 to obtain a white solid as the product
(60%). "H NMR (400 MHz, DMSO-d): 1.68 (s, 3H), 1.78 (5,
3H),3.36 (d, J=7.2 Hz, 2H), 3.91 (s, 3H), 3.95 (s, 3H), 5.21 (1,
J=7.2 Hz, 1H), 638 (s, 1H), 6.92 (d, J=16.0 Hz, 1H), 7.01 (t,
J=4.0Hz, 1H), 7.06 (d, J=4.0 Hz, 1H), 7.20 (d, J=4.0 Hz, 1H),
7.57 (d, J=16.0 Hz, 1H), 11.67 (s, 1H).

Example 48

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-2-(thien-2-yl)ethenyl |benzoic acid (1j)

Use Compound 8j as material, and follow the method
described in Example 8 to obtain a white solid as the product
(89%). "H NMR (400 MHz, DMSO-d,): 1.61 (s, 3H), 1.72 (5,
3H), 3.24 (d, J=7.2 Hz, 2H), 3.91 (s, 3H), 5.11 (t, J=7.2 Hz,
1H), 6.79 (s, 1H), 7.06 (dd, J1=3.2 Hz, ]2=4.0 Hz, 1H), 7.18
(d, 3.2 Hz, 1H), 7.26 (d,J=15.6 Hz, 1H), 7.46 (d, J=4.0 Hz,
1H), 7.67 (d, I=15.6 Hz, 1H), 12.30 (br, 1H), 14.10 (br, 1H).
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Example 49

Preparation of methyl 2,4-dimethoxy-6-[(E)-3-phe-
nyl-propen-1'-yl]-benzoate (6k)

Use benzaldehyde as material, and follow the method simi-
lar to what is described in Example 5 to obtain a colorless oily
liquid as the product (78%). 'H NMR (400 MHz, CDCL,):
3.49(d,J=6.4Hz,2H),3.71 (s,3H),3.74 (s, 3H), 3.78 (s, 3H),
6.19(d, J=16.0Hz, 1H), 6.47 (m, 1H), 6.50 (d, J=2.4 Hz, 1H),
6.71 (d, I=2.4 Hz, 1H), 70 (m, 3H), 7.31 (t, J=8.0 Hz, 2H).

Example 50

Preparation of methyl 2-hydroxy-4-methoxy-6-[(E)-
3'-phenylpropen-1'-yl|benzoate (7k)

Use compound 6k as material, and follow the method
described in Example 6 to obtain a colorless oily liquid as the
product (87%). 'H NMR (400 MHz, CDCl,): 3.52 (d, J=6.4
Hz, 2H), 3.80 (s, 3H), 3.86 (s, 3H), 6.08 (m, 1H), 6.38 (s, 1H),
6.48 (s, 1H), 6.88 (d, J=16.0 Hz, 1H), 7.32 (m, 5H), 11.72 (s,
1H).

Example 51

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-3'-phenyl-propen-1'-yl |benzoate
8k

Use compound 7k as material, and follow the method
described in Example 7 to obtain a pale yellow oily liquid as
the product. Since this product is difficult to purify (with a
small amount of impurities), no NMR characterization was
performed. It can be used directly in the next step.

Example 52

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-3'-phenyl-propen-1'-yl|benzoic acid (1k)

Use Compound 8k as material, and follow the method
described in Example 8 to obtain a white solid as the product
(91%). 'H NMR (400 MHz, CDCl,): 1.67 (s, 3H), 1.78 (s,
3H), 3.34 (d, J=7.2 Hz, 2H), 3.57 (d, J=6.8 Hz, 2H), 5.19 (1,
J=6.8 Hz, 1H), 6.10 (m, 1H), 6.49 (s, 1H), 7.12 (d, J=16.0 Hz,
1H), 7.20 (m, 3H), 7.31 (t, J=8.0 Hz, 2H), 11.52 (s, 1H).

Example 53

Preparation of methyl 2,4-dimethoxy-6-[(E)-4'-phe-
nylbuten-1'-yl]benzoate (61)

Use phenylpropyl aldehyde as material, and follow the
method similar to what is described in Example 5 to obtain a
white solid as the product (80%). 'H NMR (400 MHz,
CDCl,): 2.50 (q, J=7.2 Hz, 2H), 2.78 (t, I=7.2 Hz, 2H), 3.80
(s, 6H), 3.82 (s, 3H), 6.22 (m, 1H), 6.34 (d, J=2.0 Hz, 1H),
6.43(d,J=15.6 Hz, 1H), 6.57 (d,J=2.0Hz, 1H), 7.21 (m, 5H).

Example 54

Preparation of methyl 2-hydroxy-4-methoxy-6-[(E)-
4'-phenylbuten-1'-yl|benzoate (71)

Use Compound 81 as material, and follow the method
described in Example 6 to obtain a white solid as the product
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(86%). "H NMR (400 MHz, CDCL,): 2.50 (q, J=7.2 Hz, 2H),
2.80 (t, J=7.2 Hz, 2H), 3.80 (s, 6H), 5.92 (m, 1H), 6.37 (d,
J=2.0 Hz, 1H), 6.43 (d, J=2.0 Hz, 1H), 6.99 (d, J=15.6 Hz,
1H), 7.25 (m, 5H), 11.69 (s, 1H).

Example 55

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-4'-phenylbuten-1'-yl|benzoate (81)

Use Compound 71 as material, and follow the method
described in Example 7 to obtain a white solid as the product
(63%). 'H NMR (400 MHz, CDCl,): 1.66 (s, 3H), 1.79 (s,
3H), 2.52 (q, J=7.6 Hz, 2H), 2.82 (t, J=7.6 Hz, 2H), 3.34 (d,
J=6.8 Hz, 2H), 3.87 (s, 6H), 5.20 (t, J=6.8 Hz, 1H), 5.89 (m,
1H), 6.40 (s, 1H), 7.01 (d, J=15.6 Hz, 1H), 7.25 (m, 5H),
11.69 (s, 1H).

Example 56

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-4'-phenylbuten-1'-yl]benzoic acid (11)

Use Compound 81 as material, and follow the method
described in Example 8 to obtain a white solid as the product
(86%). 'H NMR (400 MHz, CDCl,): 1.66 (s, 3H), 1.78 (s,
3H), 2.56 (q, J=7.6 Hz, 2H), 2.82 (t, J=7.6 Hz, 2H), 3.34 (d,
J=6.8 Hz, 2H), 3.84 (s, 3H), 5.20 (t, J=6.8 Hz, 1H), 5.95 (m,
1H), 6.42 (s, 1H), 7.03 (d, J=15.6 Hz, 1H), 7.25 (m, 5H),
11.54 (s, 1H).

Example 57

Preparation of methyl 2,4-dimethoxy-6-[(1'E,3'E)-1',
3'-phenyl butadiene-yl|benzoate (6m)

Use cinnamic aldehyde as material, and follow the method
similar to what is described in Example 5 to obtain a pale
yellow oily liquid as the product (82%). "H NMR (400 MHz,
DMSO-dy): 3.76 (s, 3H), 3.80 (s, 3H), 3.86 (s, 3H), 633 (d,
J=2.0 Hz, 1H), 634 (d, J=15.2 Hz, 1H), 6.78 (d, J=15.2 Hz,
1H), 6.87 (d, I=2.0 Hz, 1H), 7.13 (m, 2H), 7.26 (t, ]=7.6 Hz,
1H), 7.34 (t, I=7.6 Hz, 2H), 7.52 (d, J=7.6 Hz, 2H).

Example 58

Preparation of methyl 2-hydroxy-4-methoxy-6-[(1'E,
3'E)-phenyl butadien-1',3'-yl|benzoate (7m)

Use Compound 8m as material, and follow the method
described in Example 6 to obtain a pale yellow oily liquid as
the product. Since the purification of the product is difficult,
no NMR characterization was performed.

Example 59

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(1'E,3'E)-phenylbutadien-1',3'-yl |ben-
zoate (8m)

Use Compound 7m as material, and follow the method
described in Example 7 to obtain a pale yellow solid as the
product (63%). 'HNMR (400 MHz, DMSO-dy): 1.60 (s, 3H),
1.70(s,3H), 3.24 (d, J=6.8 Hz, 2H), 3.87 (s, 3H), 3.88 (s, 3H),
5.09 (t, J=6.8 Hz, 1H), 6.76 (d, J=15.2 Hz, 1H), 6.80 (d,
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J=15.2 Hz, 1H), 7.06 (m, 3H), 7.24 (t, J=7.6 Hz, 1H), 7.35 (.,
J=7.6 Hz, 2H), 7.51 (d, J=7.6 Hz, 2H), 10.44 (s, 1H).

Example 60

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(1'E,3'E)-phenyl butadien-1',3'-yl]benzoic acid
(Im)

Use Compound 8m as material, and follow the method
described in Example 8 to obtain a pale yellow solid as the
product (90%). 'H NMR (400 MHz, DMSO-d): 1.60 (s, 3H),
1.70 (s, 3H), 3.23 (d, J=7.2 Hz, 2H), 3.89 (s, 3H), 5.10 (t,
J=7.2Hz, 1H),6.74 (d, I=15.6 Hz, 1H), 6.76 (s, 1H), 6.92 (dd,
J1=15.2 Hz, J2=15.2 Hz, 1H), 7.10 (dd, J1=15.6 Hz, J2=15.2
Hz, 1H), 7.24 (t, J=7.6 Hz, 1H), 7.34 (t, J=7.6 Hz, 2H), 7.45
(d, I=15.2 Hz, 1H), 7.51 (d, J=7.6 Hz, 2H), 12.24 (br, 1H),
14.05 (br, 1H).

Example 61

Preparation of methyl 2,4-dimethoxy-6-(4'-methyl-
cyclohexylene-methyl)benzoate (6n)

Use 4-methylcyclohexanone as material, and follow the
method similar to what is described in Example 5 to obtain a
white solid as the product (85%). ‘H NMR (400 MHz,
CDCl,): 0.90 (d, J=6.4 Hz, 3H), 1.05 (m, 2H), 1.55 (m, 1H),
1.80 (m, 3H), 2.17 (m, 1H), 2.29 (d, J=13.2 Hz, 1H), 2.53 (d,
J=13.2 Hz, 1H), 3.80 (s, 6H), 3.82 (s, 3H), 6.15 (s, 1H), 6.28
(s, 1H), 6.35 (s, 1H).

Example 62

Preparation of methyl 2-hydroxy-4-methoxy-6-(4'-
methyl-cyclohexylidene-ylmethyl)benzoate (7n)

Use Compound 6n as material, and follow the method
described in Example 6 to obtain a colorless oily liquid as the
product (86%). "H NMR (400 MHz, CDCl,): 0.88 (m, 2H),
0.91 (d, I=6.4 Hz, 3H), 1.58 (m, 1H), 1.78 (m, 3H), 2.18 (m,
1H), 2.33(d,J=13.2Hz, 1H), 2.49 (d,J=13.2 Hz, 1H),3.80 (s,
3H), 3.86 (s, 3H), 6.21 (s, 1H), 6.36 (s, 2H).

Example 63

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-(4'-methyl-cyclohexylenemethyl)ben-
zoate (8n)

Use Compound 7n as material, and follow the method
described in Example 7 to obtain a colorless oily liquid as the
product (54%). '"H NMR (400 MHz, CDCl,): 0.88 (d, J=6.4
Hz, 3H), 0.94 (m, 1H), 1.10 (m, 1H), 1.59 (m, 1H), 1.67 (s,
3H), 1.78 (s, 3H), 1.83 (m, 3H), 2.20 (m, 1H), 2.34 (d, J=13.2
Hz, 1H),2.50(d, J=13.2 Hz, 1H), 3.34 (d, ]=6.8 Hz, 2H), 3.83
(s, 1H),3.85 (s, 3H), 5.22 (t, J=6.8 Hz, 1H), 6.20 (s, 1H), 6.39
(s, 1H), 11.65 (s, 1H).

Example 64

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-(4'-methyl-cyclohexylenemethyl)benzoic acid (1n)

Use Compound 8n as material, and follow the method
described in Example 8 to obtain a white solid as the product
(94%). 'H NMR (400 MHz, CDCl,): 0.93 (d, J=6.4 Hz, 3H),
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0.94 (m, 1H), 1.10 (m, 1), 1.59 (m, 1H), 1.68 (s, 3H), 1.78
(s, 3H), 1.83 (m, 3H), 2.20 (m, 1H), 2.45 (d, ]=13.2 Hz, 2H),
3.35 (d, J=6.8 Hz, 2H), 3.85 (s, 3H), 5.21 (1, J=6.8 Hz, 1H),
6.16 (s, 1H), 6.47 (s, 1H), 12.10 (s, 1H). EVMS: m/z 344.1963
Calcul for C21H2804 344.1988.

Example 65

Preparation of methyl 2-hydroxy-3-(3',7'-dimethyl
octadien-2',6'-y1)-4-methoxy-6-[ (E)-styryl|benzoate
(80)

Use Compound 7 and 3',7'-dimethy] octadien-2',6'-yl bro-
mide as materials, and follow the method described in
Example 7 to obtain a pale yellow oily liquid (60%) as the
product. *H NMR (400 MHz, CDCl,): 1.57 (s, 3H), 1.64 (s,
3H), 1.78 (s, 3H), 2.03 (m, 4H), 3.78 (d, J=6.8 Hz, 2H), 3.91
(s,3H),3.92 (s, 3H), 5.07 (t, J=6.8 Hz, 1H), 5.22 (1, ]I=6.8 Hz,
1H), 6.61 (s, 1H), 6.78 (d, J=16.0 Hz, 1H), 7.28 (t, J=7.6 Hz,
1H), 7.37 (t, J=7.6 Hz, 2H), 730 (d, I=7.6 Hz, 2H), 7.72 (d,
J=16.0 Hz, 1H), 11.66 (s, 1H).

Example 66

Preparation of methyl 2-hydroxy-3-(3',7'-dimethyl
octadien-2',6'-y1)-4-methoxy-6-[ (E)-styryl|benzoate
(1o)

Use Compound 8o as material, and follow the method
described in Example 8 to obtain a white solid as the product
(89%). 'H NMR (400 MHz, CDCl,): 1.56 (s, 3H), 1.64 (s,
3H), 1.79 (s, 3H), 2.03 (m, 4H), 3.27 (d, I=6.4 Hz, 2H), 3.88
(s,3H), 5.07 (t, J=6.4 Hz, 1H), 5.18 (, ]=6.8 Hz, 1H), 6.42 (s,
1H), 6.66 (d, I=16.0 Hz, 1H), 7.24 (t, J=7.6 Hz, 1H), 7.29 (1,
J=7.6 Hz, 2H), 7.41 (d, I=7.6 Hz, 2H), 7.77 (d, J=16.0 Hz,
1H).

Example 67

Preparation of methyl
2,4-dimethoxy-6-[(E)-2-cyclohexyl-vinyl |benzoate
(6p)

Use cyclohexylformaldehyde as material, follow the
method described in Example 5 to obtain a colorless oily
liquid as the product (84%). '"H NMR (400 MHz, CDCL,):
1.39 (m, 5H), 1.60 (m, SH), 2.20 (m, 1H), 3.80 (s, 6H), 3.90
(s, 3H), 6.03 (d, J=16.0 Hz, 1H), 6.48 (s, 1H), 6.70 (s, 1H),
6.98 (d, I=16.0 Hz, 1H).

Example 68

Preparation of methyl 2-hydroxy-4-methoxy-6-[(E)-
2-cyclohexyl-vinyl]|benzoate (7p)

Use Compound 6p as material, and follow the method
similar to what is described in Example 6 to obtain a colorless
oily liquid as the product (89%). 'H NMR (400 MHz,
CDCl,): 1.40 (m, 5H), 1.62 (m, 5H), 2.19 (m, 1H), 3.80 (s,
3H), 3.90 (s, 3H), 6.08 (d, J=16.0 Hz, 1H), 6.46 (s, 1H), 6.75
(s, 1H), 6.97 (d, J=16.0 Hz, 1H), 11.66 (s, 1H).

Example 69

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-2-cyclohexyl-vinyl|benzoate (8p)

Use Compound 7p as material, and follow the method
similar to what is described in Example 7 to obtain a colorless
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oily liquid as the product (59%). ‘H NMR (400 MHz,
CDCl,): 1.35 (m, SH), 1.59 (m, SH), 1.68 (s, 3H), 1.79 (s,
3H), 2.19 (m, 1H), 3.35 (d, J=7.2 Hz, 2H), 3.80 (s, 3H), 3.88
(s, 3H), 5.21 (t, J=7.2 Hz, 1H), 6.60 (s, 1H), 6.75 (d, J=16.0
Hz, 1H), 7.30 (d, J=16.0 Hz, 1H), 11.78 (s, 1H).

Example 70

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-2-cyclohexyl-vinyl|benzoic acid (1p)

Use Compound 8p as material, and follow the method
similar to what is described in Example 8 to obtain a white
solid as the product (92%). "H NMR (400 MHz, DMSO-d,):
1.34 (m, 5H), 1.57 (m, SH), 1.67 (s, 3H), 1.77 (s, 3H), 2.21 (m,
1H), 338 (d, J=7.2 Hz, 2H), 3.85 (s, 3H), 5.21 (t, J=7.2 Hz,
1H), 6.63 (s, 1H), 6.74 (d, I=16.0 Hz, 1H), 7.23 (d,J=16.0 Hz,
1H), 11.78 (s, 1H), 12.30 (br, 1H).

Example 71

Preparation of methyl 2,4-dimethoxy-6-[(E)-4'-ac-
etoxystyryl|benzoate (6q)

Use acetoxy benzaldehyde as material, and follow the
method similar to what is described in Example 5 to obtain a
white solid as the product (84%). ‘H NMR (400 MHz,
CDCl,): 2.31 (s, 3H), 3.73 (s, 3H), 3.77 (s, 3H), 3.88 (s, 3H),
631 (s, 1H), 6.66 (s, 1H), 6.82 (d, J=16.0 Hz, 1H), 7.07 (d,
J=8.0Hz, 2H), 730 (d, J=16.0 Hz, 1H), 7.41 (d, J=8.0 Hz, 2H).

Example 72

Preparation of methyl 2-hydroxy-4'-methoxy-6-[(E)-
4-acetoxystyryl]benzoate (7q)

Use Compound 6q as material, and follow the method
similar to what is described in described in Example 6 to
obtain a white solid as the product (87%). 'H NMR (400
MHz, CDCl,): 2.30 (s, 3H), 3.78 (s, 3H), 3.90 (s, 3H), 6.54 (s,
1H), 6.70 (s, 1H), 6.84 (d, J=16.0 Hz, 1H), 7.08 (d, J=8.0 Hz,
2H),7.31(d,J=16.0Hz, 1H),7.43 (d, J=8.0 Hz, 2H), 11.65 (s,
1H).

Example 73

Preparation of methyl 2-hydroxy-3-isopentenyl-4'-
methoxy-6-[ (E)-4-acetoxystyryl|benzoate (8q)

Use Compound 7q as material, and follow the method
similar to what is described in described in Example 7 to
obtain a white solid as the product (65%). "H NMR (400
MHz, CDCl,): 1.65 (s, 3H), 1.78 (s, 3H), 2.33 (s, 3H), 3.22 (d,
J=7.2 Hz, 2H), 3.73 (s, 3H), 3.89 (s, 3H), 5.21 (t, J=7.2 Hz,
1H), 6.48 (s, 1H), 6.83 (d, J=16.0 Hz, 1H), 7.05 (d, J=8.0 Hz,
2H), 7.30(d,J=16.0Hz, 1H),7.39 (d, J=8.0 Hz, 2H), 11.56 (s,
1H).

Example 74

Preparation of methyl 2-hydroxy-3-isopentenyl-4'-
methoxy-6-[(E)-4-hydroxystyryl|benzoate (1q)

Use Compound 8q as material, and follow the method
similar to what is described in Example 8 to obtain a white
solid as the product (89%). 'H NMR (400 MHz, DMSO-d,):
1.64 (s,3H),1.74 (s,3H),3.21 (d, J=7.2 Hz, 2H), 3.89 (s, 3H),
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5.21 (t, J=7.2 Hz, 1H), 6.46 (s, 1H), 6.84 (d, 1=16.0 Hz, 1H),
7.07 (d, J=8.0 Hz, 2H), 735 (d, J=16.0 Hz, 1H), 7.38 (d, I=8.0
Hz, 2H), 11.56 (s, 1H), 11.45 (s, 1H), 12.03 (br, 1H).

Example 75

Preparation of methyl 2,4-dimethoxy-6-[(E)-2-(pyri-
din-4-yl)ethenyl |benzoate (6r)

Use 4-pyridinecarboxaldehyde as material, and follow the
method described in Example 5 to obtain a white solid as the
product (83%). 'H NMR (400 MHz, CDCl,): 3.73 (s, 3H),
3.77 (s, 3H), 3.88 (s, 3H), 6.48 (s, 1H), 6.70 (s, 1H), 6.84 (d,
J=16.0 Hz, 1H), 7.35 (d, J=16.0 Hz, 1H), 7.51 (d, J=8.0 Hz,
2H), 8.50 (d, J=8.0 Hz, 2H).

Example 76

Preparation of methyl 2-hydroxy-4-methoxy-6-[(E)-
2-(pyridin-4-yl)ethenyl|benzoate (7r)

Use Compound 6r as material, and follow the method
similar to what is described in Example 6 to obtain a white
solid as the product (85%). "H NMR (400 MHz, CDCl,): 3.78
(s,3H),3.90 (s, 3H), 6.46 (s, 1H), 6.69 (s, 1H), 6.83 (d, J=16.0
Hz, 1H),7.32 (d, I=16.0 Hz, 1H), 7.55 (d, J=8.0 Hz, 2H), 8.49
(d, J=8.0 Hz, 2H), 11.45 (s, 1H).

Example 77

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-2-(pyridin-4-yl)ethenyl]|benzoate
(8r)

Use Compound 7r as material, and follow the method
similar to what is described in Example 7 to obtain a white
solid as the product (60%). "H NMR (400 MHz, CDCl,): 1.65
(s,3H),1.78 (s, 3H),3.35 (d, J=7.2 Hz, 2H), 3.85 (s, 3H), 3.94
(s, 3H), 5.21 (t, J=7.2 Hz, 1H), 6.70 (s, 1H), 6.79 (d, J=16.0
Hz, 1H), 733 (d, J=16.0 Hz, 1H), 732 (d, J=8.0 Hz, 2H), 8.53
(d, J=8.0 Hz, 2H), 11.45 (s, 1H).

Example 78

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-2-(pyridin-4-yl)ethenyl|benzoic acid (1r)

Use Compound 8r as material, and follow the method
similar to what is described in Example 8 to obtain a white
solid as the product (90%). "H NMR (400 MHz, DMSO-d,):
1.63 (s,3H), 1.78 (s,3H), 3.32 (d, J=7.2 Hz, 2H), 3.94 (s, 3H),
5.23 (t,J=7.2 Hz, 1H), 6.72 (s, 1H), 6.80 (d, I=16.0 Hz, 1H),
7.37(d, I=16.0 Hz, 1H), 737 (d, J=8.0 Hz, 2H), 8.58 (d, I=8.0
Hz, 2H), 11.65 (s, 1H), 11.89 (br, 1H).

Example 79

Preparation of methyl
2,4-dimethoxy-6-[(E)-2-formyloxstyryl|benzoate
(6s)

Use methyl 2-carbonyl-2-phenylacetate as material, and
follow the method described in Example 5 to obtain a white
solid as the product (83%). 'HNMR (400 MHz, CDCl,): 3.69
(s, 3H), 3.73 (s, 3H), 3.77 (s, 3H), 3.88 (s, 3H), 6.48 (s, 1H),
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6.70 (s, 1H), 7.12 (s, 1H), 7.30 (t, J=7.6 Hz, 1H), 7.42 (1, =7.6
Hz, 2H) 7.58 (d, J=7.6 Hz, 2H).

Example 80

Preparation of methyl 2-hydroxy-4-methoxy-6-[(E)-
2-formyloxstyryl|benzoate (7s)

Use Compound 6s as material, and follow the method
similar to what is described in Example 6 to obtain a white
solid as the product (85%). 'HNMR (400 MHz, CDCl,): 3.66
(s, 3H), 3.75 (s, 3H), 3.87 (s, 3H), 6.43 (s, 1H), 6.72 (s, 1H),
6.87 (s, 1H), 7.31 (t, J=7.6 Hz, 1H), 7.43 (t, I=7.6 Hz, 2H)
7.57 (d, J=7.6 Hz, 2H), 11.42 (s, 1H).

Example 81

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-2-formyloxstyryl|benzoate (8s)

Use Compound 7s as material, and follow the method
similar to what is described in Example 7 to obtain a white
solid as the product (60%). "H NMR (400 MHz, CDCl,): 1.69
(s,3H),1.72 (s, 3H), 3.22 (d, J=7.2 Hz, 2H), 3.63 (s, 3H), 3.78
(s, 3H), 3.84 (s, 3H), 5.21 (t, J=7.2 Hz, 1H), 636 (s, 1H), 7.15
(s, 1H), 7.23 (t,1=7.6 Hz, 2H), 738 (t, J=7.6 Hz, 2H), 7.48 (d,
J=7.6 Hz, 1H), 11.46 (s, 1H).

Example 82

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-2-formyloxstyryl]benzoic acid (1s)

Use Compound 8s as material, and follow the method
similar to what is described in Example 8 to obtain a white
solid as the product (90%). "H NMR (400 MHz, DMSO-d,):
1.67 (s,3H), 1.69 (s, 3H),3.24 (d, J=7.2 Hz, 2H), 3.65 (s, 3H),
3.84 (s,3H), 5.23 (t,J=7.2 Hz, 1H), 6.54 (s, 1H), 7.14 (s, 1H),
7.24 (t,1=7.6 Hz, 2H), 7.41 (t, J=7.6 Hz, 2H), 7.51 (d, I=7.6
Hz, 1H), 11.46 (s, 1H), 12.57 (br, 1H).

Example 83

Preparation of methyl 2,4-dimethoxy-6-[(E)-2-(py-
rid-2-yl)ethenyl]benzoate (6t)

Use 2-pyridinecarboxaldehyde as material, and follow the
method described in Example 5 to obtain a white solid as the
product (75%). "HNMR (400 MHz, DMSO-d,): 3.73 (s, 6H),
3.83 (s, 3H), 6.40 (s, 1H), 6.68 (s, 1H), 7.06 (d, J=16.0 Hz,
1H), 7.39 (t, J=7.6 Hz, 1H), 7.49 (d, I=7.6 Hz, 1H), 7.61 (t,
J=7.6 Hz, 1H), 7.87 (d, J=16.0 Hz, 1H), 8.63 (d, J=7.6 Hz,
1H).

Example 84

Preparation of methyl 2-hydroxy-4-methoxy-6-[(E)-
2-(pyrid-2-yl)ethenyl]|benzoate (7t)

Use Compound 6t as material, and follow the method
described in Example 6 to obtain a white solid as the product
(85%). "H NMR (400 MHz, DMSO-d,): 3.74 (s, 3H), 3.83 (5,
3H), 6.42 (s, 1H), 6.70 (s, 1H), 7.04 (d, J=16.0 Hz, 1H), 7.40
(t, J=7.6 Hz, 1H), 7.52 (d, J=7.6 Hz, 1H), 7.62 (t, J=7.6 Hz,
1H),7.89(d,J=16.0Hz, 1H), 8.53 (d,J=7.6 Hz, 1H), 11.20 (s,
1H).
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Example 85

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-2-(pyrid-2-yl)ethenyl|benzoate (8t)

Use Compound 7t as material, and follow the method
described in Example 7 to obtain a white solid as the product
(64%). "H NMR (400 MHz, DMSO-d,): 1.85 (s, 3H), 1.92 (5,
3H), 3.42 (d, J=8.0 Hz, 2H), 3.88 (s, 6H), 5.21 (t, J=8.0 Hz,
1H), 6.71 (s, 1H), 7.22 (d, J=16.0 Hz, 1H), 7.42 (d, J=7.6 Hz,
1H), 7.53 (d, J=7.6 Hz, 1H), 7.60 (t, J=7.6 Hz, 1H), 7.84 (d,
J=16.6 Hz, 2H), 8.39 (d, J=7.6 Hz, 1H), 11.23 (s, 1H).

Example 86

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-2-(pyrid-2-yl)ethenyl|benzoic acid (1t)

Use Compound 8t as material, and follow the method
described in Example 8 to obtain a white solid as the product
(85%). "H NMR (400 MHz, DMSO-d,): 1.83 (s, 3H), 1.91 (s,
3H), 3.48 (d, J=8.0 Hz, 2H), 3.83 (s, 3H), 5.21 (t, J=8.0 Hz,
1H), 6.70 (s, 1H), 7.22 (d, J=16.0 Hz, 1H), 7.41 (d, J=7.6 Hz,
1H), 7.52 (d, J=7.6 Hz, 1H), 7.62 (t, J=7.6 Hz, 1H), 7.80 (d,
J=16.6 Hz, 2H), 8.41 (d, J=7.6 Hz, 1H), 11.20 (s, 1H), 12.13
(s, 1H).

Example 87

Preparation of methyl 2,4-dimethoxy-6-[(E)-(3,4,5-
trimethoxystyryl)|benzoate (6u)

Use 3,4,5-trimethoxybenzaldehyde as material, and follow
the method described in Example 5 to obtain a white solid as
the product (78%). '"H NMR (400 MHz, DMSO-d,): 3.78 (s,
3H), 3.85 (s, 3H), 3.89 (s, 6H) 3.95 (s, 6H), 6.60 (s, 1H), 6.82
(s, 1H), 6.95 (s, 2H), 7.00 (s, J=16.0 Hz, 1H), 7.14 (1, J=16.0
Hz, 3H).

Example 88

Preparation of methyl 2-hydroxy-4-methoxy-6-[(E)-
(3,4,5-trimethoxy-styryl) |benzoate (7u)

Use Compound 6u as material, and follow the method
described in Example 6 to obtain a white solid as the product
(83%). "H NMR (400 MHz, DMSO-d,): 3.86 (s, 3H), 3.78 (5,
6H)3.90 (s, 6H), 6.45 (s, 1H), 6.75 (s, 1H), 6.96 (s, 2H), 7.02
(s, J=16.0 Hz, 1H), 7.24 (t, J=16.0 Hz, 3H), 11.23 (s, 1H).

Example 89

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-(3,4,5-trimethoxy-styryl)|benzoate
(8w

Use Compound 7u as material, and follow the method
described in Example 7 to obtain a white solid as the product
(64%). "H NMR (400 MHz, DMSO-d,): 1.85 (s, 3H), 1.90 (s,
3H),3.41 (d, J=8.0 Hz, 2H), 3.88 (s, 6H), 3.90 (s, 6H), 5.21 (t,
J=8.0 Hz, 1H), 6.70 (s, 1H), 7.05 (s, 2H), 7.10 (s, I=16.0 Hz,
1H), 7.28 (t, J=16.0 Hz, 3H), 11.23 (s, 1H).

Example 90

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-(3,4,5-trimethoxystyryl) |benzoic acid (1u)

Use Compound 8u as material, and follow the method
described in Example 8 to obtain a white solid as the product
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(90%). "H NMR (400 MHz, DMSO-d,): 1.85 (s, 3H), 1.92 (s,
3H), 3.35 (d, J=7.6 Hz, 2), 3.88 (s, 9H), 5.21 (t, I=7.6 Hz,
1H), 6.75 (s, 1H), 7.10 (s, 2H), 7.12 (s, I=16.0 Hz, 1H), 7.25
(t, 7=16.0 Hz, 3H), 11.23 (s, 1H), 12.34 (s, 1H).

Example 91

Preparation of methyl 2,4-dimethoxy-6-[(E)-2-(4-
methoxypyrid-2-yl)ethenyl|benzoate (6v)

Use 2-formyl-4-methoxypyridine as material, and follow
the method described in Example 5 to obtain a white solid as
the product (75%). "H NMR (400 MHz, DMSO-d,): 3.85 (s,
6H),3.92 (s,3H),3.98 (s, 3H), 6.49 (s, 1H), 6.69 (s, 1H), 7.09
(s, 1H), 7.18 (d, J=16.0 Hz, 1H), 732 (d, J=7.6 Hz, 1H), 7.46
(d, J=16.0 Hz, 1H), 831 (d, J=7.6 Hz, 1H).

Example 92

Preparation of methyl 2-hydroxy-4-methoxy-6-[(E)-
2-(4-methoxy-pyrid-2-yl)ethenyl|benzoate (7v)

Use Compound 6v as material, and follow the method
described in Example 6 to obtain a white solid as the product
(85%). "H NMR (400 MHz, DMSO-d,): 3.92 (s, 3H), 3.97 (s,
3H), 6.48 (s, 1H), 6.64 (s, 1H), 7.04 (s, 1H), 7.15 (d, J=16.0
Hz, 1H),7.34 (d, I=7.6 Hz, 1H), 7.44 (d,J=16.0 Hz, 1H), 8.32
(d, J=7.6 Hz, 1H), 11.31 (s, 1H).

Example 93

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-2-(4-methoxypyrid-2-yl)ethenyl]
benzoate (8v)

Use Compound 7v as material, and follow the method
described in Example 7 to obtain a white solid as the product
(63%). "H NMR (400 MHz, DMSO-d,): 1.80 (s, 3H), 1.92 (s,
3H),3.45 (d, J=7.6 Hz, 2H), 3.88 (s, 3H), 3.90 (s, 6H), 5.21 (1,
J=7.6 Hz, 1H), 6.75 (s, 1H), 7.05 (s, 1H), 7.15 (d, J=16.0 Hz,
1H), 732 (d, I=7.6 Hz, 1H), 7.44 (d, J=16.0 Hz, 1H), 8.30 (d,
J=7.6 Hz, 1H), 11.31 (s, 1H).

Example 94

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-2-(4-methoxypyrid-2-yl)ethenyl|benzoic acid
(1v)

Use Compound 8v as material, and follow the method
described in Example 8 to obtain a white solid as the product
(85%). "H NMR (400 MHz, DMSO-d,): 1.82 (s, 3H), 1.91 (5,
3H),3.42 (d, J=7.6 Hz, 2H), 3.82 (s, 3H), 3.86 (s, 3H), 5.22 1,
J=7.6 Hz, 1H), 6.73 (s, 1H), 7.04 (s, 1H), 7.15 (d, J=16.0 Hz,
1H), 734 (d, I=7.6 Hz, 1H), 7.44 (d, J=16.0 Hz, 1H), 8.32 (d,
J=7.6 Hz, 1H), 11.31 (s, 1H), 12.54 (s, 1H).

Example 95

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-2-(4-hydroxypyrid-2-yl)ethenyl|benzoic acid
(1w)

Use Compound 1v as material, and follow the method
described in Example 6 to obtain a white solid as the product
(85%). "H NMR (400 MHz, DMSO-d,): 1.80 (s, 3H), 1.90 (s,
3H), 3.44 (d, J=7.6 Hz, 2H), 3.86 (s, 3H), 5.20 (t, J=7.6 Hz,
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1H), 6.74 (s, 1H), 7.08 (s, 1H), 7.16 (d, I=16.0 Hz, 1H), 7.35
(d, I=7.6 Hz, 1H), 7.46 (d, J=16.0 Hz, 1H), 8.30 (d, ]=7.6 Hz,
1H), 10.21 (s, 1H), 11.31 (s, 1H), 12.54 (s, 1H).

Example 96

Preparation of methyl 2,4-dimethoxy-6-[(E)-2-(3-
methoxypyrid-2-yl)ethenyl]benzoate (6w)

Use 2-formyl 3-methoxy-pyridine as material, and follow
the method described in Example 5 to obtain a white solid as
the product (78%). '"H NMR (400 MHz, DMSO-d,): 3.87 (s,
6H),3.96 (s, 6H), 6.45 (s, 1H), 6.73 (s, 1H), 7.14 (d, J=7.6 Hz,
1H),7.16 (d,J=16.0 Hz, 1H), 7.50 (d, I=7.6 Hz, 1H), 7.52 (d,
J=16.0 Hz, 1H), 8.10 (s, 1H).

Example 97

Preparation of methyl 2-hydroxy-4-methoxy-6-[(E)-
2-(3-methoxypyrid-2-yl)ethenyl|benzoate (7w)

Use Compound 6w as material, and follow the method
described in Example 6 to obtain a white solid as the product
(82%). "H NMR (400 MHz, DMSO-d,): 3.88 (s, 3H), 3.92 (s,
6H),6.49 (s, 1H),6.78 (s, 1H), 7.16 (d,J=7.6 Hz, 1H), 7.19(d,
J=16.0 Hz, 1H), 7.45 (d, J=7.6 Hz, 1H), 7.50 (d, J=16.0 Hz,
1H), 8.11 (s, 1H), 11.23 (s, 1H).

Example 98

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-2-(3-methoxypyrid-2-yl)ethenyl]
benzoate (8w)

Use Compound 7w as material, and follow the method
described in Example 7 to obtain a white solid as the product
(61%). "H NMR (400 MHz, DMSO-d,): 1.80 (s, 3H), 1.90 (s,
3H),3.44 (d, J=7.6 Hz, 2H), 3.88 (s, 3H), 3.92 (s, 6H), 5.21 (1,
J=7.6 Hz, 1H), 6.74 (s, 1H), 7.15 (d, J=7.6 Hz, 1H), 7.18 (d,
J=16.0 Hz, 1H), 7.44 (d, J=7.6 Hz, 1H), 7.55 (d, J=16.0 Hz,
1H), 8.14 (s, 1H), 10.23 (s, 1H).

Example 99

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-2-(3-methoxypyrid-2-yl)ethenyl|benzoic acid
(1x)

Use Compound 8w as material, and follow the method
described in Example 8 to obtain a white solid as the product
(85%). "H NMR (400 MHz, DMSO-d,): 1.80 (s, 3H), 1.91 (s,
3H),3.41 (d, J=7.6 Hz, 2H), 3.89 (s, 3H), 3.92 (s, 3H), 5.21 (1,
J=7.6 Hz, 1H), 6.77 (s, 1H), 7.15 (d, J=7.6 Hz, 1H), 7.18 (d,
J=16.0 Hz, 1H), 7.44 (d, J=7.6 Hz, 1H), 7.50 (d, J=16.0 Hz,
1H), 8.11 (s, 1H), 10.29 (s, 1H), 12.32 (s, 1H).

Example 100

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-2-(3-hydroxypyryd-2-yl)ethenyl|benzoic acid
(1y)

Use Compound 1x as material, and follow the method
described in Example 6 to obtain a white solid as the product
(54%). "H NMR (400 MHz, DMSO-d,): 1.80 (s, 3H), 1.91 (s,
3H), 3.41 (d, J=7.6 Hz, 2H), 3.92 (s, 3H), 5.21 (t, J=7.6 Hz,
1H), 6.72 (s, 1H), 7.14 (d, J=7.6 Hz, 1H), 7.16 (d, ]=16.0 Hz,
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1H), 7.43 (d, J=7.6 Hz, 1H), 7.51 (d, I=16.0 Hz, 1H), 8.12 (s,
1H), 10.21 (s, 1H), 10.29 (s, 1H), 12.32 (s, 1H).

Example 101

Preparation of methyl 2,4-dimethoxy-6-[(E)-2-(4,6-
dimethoxy-pyrid-2-yl)ethenyl|benzoate (6x)

Use 2-formyl-4,6-dimethoxypyridine as material, and fol-
low the method described in Example 5 to obtain a white solid
as the product (75%). 'H NMR (400 MHz, DMSO-dy): 3.87
(s, 9H) 3.94 (s, 6H), 6.24 (s, 1H), 6.26 (s, 1H), 6.50 (s, 1H),
6.69 (s, 1H),7.08(d,J=16.0Hz, 1H),7.72 (d,]=16.0 Hz, 1H).

Example 102

Preparation of methyl 2-hydroxy-4-methoxy-6-[(E)-
2-(4,6-dimethoxy-pyrid-2-yl)ethenyl|benzoate (7x)

Use Compound 6x as material, and follow the method
described in Example 6 to obtain a white solid as the product
(85%). "H NMR (400 MHz, DMSO-d,): 3.87 (s, 3H),3.91 (5,
3H),3.94 (s, 6H), 6.23 (s, 1H), 6.27 (s, 1H), 6.48 (s, 1H), 6.70
(s, 1H), 7.12 (d, J=16.0 Hz, 1H), 7.52 (d, J=16.0 Hz, 1H),
11.21 (s, 1H).

Example 103

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-2-(4,6-dimethoxypyrid-2-yl)ethenyl|
benzoate (8x)

Use Compound 7x as material, and follow the method
described in Example 7 to obtain a white solid as the product
(65%). "H NMR (400 MHz, DMSO-d,): 1.85 (s, 3H), 1.90 (s,
3H),3.43 (d,J=7.6 Hz,2H),3.89 (s,3H), 3.91 (s,3H), 3.92 (s,
6H) 5.21 (t, J=7.6 Hz, 1H), 6.23 (s, 1H), 6.27 (s, 1H), 6.70 (s,
1H), 7.13 (d, J=16.0 Hz, 1H), 7.50 (d, J=16.0 Hz, 1H), 10.21
(s, 1H).

Example 104

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-2-(4,6-dimethoxy-pyrid-2-yl)ethenyl|benzoic
acid (1z)

Use Compound 8x as material, and follow the method
described in Example 8 to obtain a white solid as the product
(85%). "H NMR (400 MHz, DMSO-d,): 1.88 (s, 3H), 1.95 (s,
3H),3.40 (d, J=7.6 Hz, 2H), 3.91 (s, 3H), 3.94 (s, 6H), 5.23 (1,
J=7.6 Hz, 1H), 62 (s, 1H), 6.28 (s, 1H), 6.72 (s, 1H), 7.16 (d,
J=16.0Hz, 1H), 730 (d, J=16.0 Hz, 1H), 10.29 (s, 1H), 12.45
(s, 1H).

Example 105

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-2-(4,6-dihydroxy-2-yl)ethenyl|benzoic acid
(1a)

Use Compound 1z as material, and follow the method
described in Example 6 to obtain a white solid as the product
(65%). "H NMR (400 MHz, DMSO-d,): 1.88 (s, 3H), 1.95 (5,
3H), 3.40 (d, J=7.6 Hz, 2H), 3.91 (s, 3H), 5.23 (t, J=7.6 Hz,
1H), 6.22 (s, 1H), 68 (s, 1H), 6.72 (s, 1H), 7.16 (d, J=16.0 Hz,
1H), 7.50 (d, J=16.0 Hz, 1H), 10.21 (s, 1H), 10.29 (s, 1H),
11.10 (s, 1H), 12.45 (s, 1H).
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Example 106

Preparation of methyl 2,4-dimethoxy-6-[(E)-2-(6-
methoxy-pyrid-2-yl)ethenyl|benzoate (6y)

Use 2-formyl-6-methoxypyridine as material, and follow
the method described in Example 5 to obtain a white solid as
the product (75%). 'H NMR (400 MHz, DMSO-d,): 3.87 (s,
6H) 3.96 (s, 6H), 6.49 (d, J=7.2 Hz, 1H), 6.52 (d, J=7.2 Hz,
1H), 6.53 (s, 1H), 6.73 (s, 1H), 7.22 (d, J=16.0 Hz, 1H), 7.47
(t, J=7.6 Hz, 1H), 7.67 (d, J=16.0 Hz, 1H).

Example 107

Preparation of methyl 2-hydroxy-4-methoxy-6-[(E)-
2-(6-methoxy-pyrid-2-yl)ethenyl|benzoate (7y)

Use Compound 6y as material, and follow the method
described in Example 6 to obtain a white solid as the product
(85%). "H NMR (400 MHz, DMSO-d,): 3.89 (s, 3H), 3.94 (s,
6H), 6.51 (d, J=7.2 Hz, 1H), 6.54 (d, J=7.2 Hz, 1H), 6.55 (s,
1H), 6.74 (s, 1H), 7.20 (d, J=16.0 Hz, 1H), 7.41 (t, J=7.6 Hz,
1H), 7.64 (d, J=16.0 Hz, 1H), 11.32 (s,

Example 108

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-2-(6-methoxy-pyrid-2-yl)ethenyl]
benzoate (8y)

Use Compound 7y as material, and follow the method
described in Example 7 to obtain a white solid as the product
(64%). "H NMR (400 MHz, DMSO-d,): 1.88 (s, 3H), 1.95 (5,
3H),3.43 (d, J=7.6 Hz, 2H), 3.89 (s, 3H), 3.94 (s, 6H), 5.23 (1,
J=7.6Hz, 1H), 6.51 (d, J=7.2 Hz, 1H), 6.54 (d, J=7.2 Hz, 1H),
6.70 (s, 1H), 7.22 (d, J=16.0 Hz, 1H), 7.43 (t,J=7.6 Hz, 1H),
7.68 (d, J=16.0 Hz, 1H), 11.32 (s, 1H).

Example 109

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-2-(6-methoxypyrid-2-yl)ethenyl|benzoic acid
(1b)

Use Compound 8y as material, and follow the method
described in Example 8 to obtain a white solid as the product
(85%). "H NMR (400 MHz, DMSO-d): 1.88 (s, 3H), 1.95 (5,
3H), 3.43 (d, J=7.6 Hz, 2H), 3.94 (s, 6H), 5.23 (t, J=7.6 Hz,
1H), 6.56 (d, J=7.2 Hz, 1H), 6.58 (d, J=7.2 Hz, 1H), 6.68 (s,
1H), 7.20 (d, J=16.0 Hz, 1H), 7.35 (t, J=7.6 Hz, 1H), 7.54 (d,
J=16.0 Hz, 1H), 10.32 (s, 1H), 12.54 (s, 1H).

Example 110

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-2-(6-hydroxypyrid-2-yl)ethenyl|benzoic acid
(Ie)

Use Compound 1b as material, and follow the method
described in Example 6 to obtain a white solid as the product
(56%). "H NMR (400 MHz, DMSO-d,): 1.89 (s, 3H), 1.90 (s,
3H), 3.40 (d, J=7.6 Hz, 2H), 3.91 (s, 3H), 5.23 (t, J=7.6 Hz,
1H), 6.55 (d, J=7.2 Hz, 1H), 6.58 (d, J=7.2 Hz, 1H), 6.67 (s,
1H), 7.18 (d, J=16.0 Hz, 1H), 7.39 (t, J=7.6 Hz, 1H), 7.44 (d,
J=16.0 Hz, 1H), 9.98 (s, 1H), 10.32 (s, 1H), 12.54 (s, 1H).
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Example 111

Preparation of methyl 2-hydroxy-3-allyl-4-methoxy-
6-[(E)-styryl]benzoate (8a)

Use Compound 7 and allyl bromide as materials, and fol-
low the method described in Example 7 to obtain a white solid
as the product (58%). 'H NMR (400 MHz, DMSO-d,): 3.22
(d, J=7.6 Hz,2H),3.75 (s,3H), 3.89 (s, 3H), 4.93 (dd, J1=16.0
Hz, 12=12.0 Hz, 1H), 4.96 (dd, J1=6.4 Hz, 12=12.0 Hz, 1H),
6.30 (m, 1H), 6.70 (s, 1H), 6.82 (d, J=16.0 Hz, 1H), 7.30 (m,
2H), 7.42 (d, J=7.6 Hz, 2H), 7.48 (t, J=7.6 Hz, 2H), 9.83 (s,
1H).

Example 112

Preparation of methyl 2-hydroxy-3-allyl-4-methoxy-
6-[(E)-styryl]benzoate (1d)

Use Compound 8a as material, and follow the method
described in Example 8 to obtain a white solid as the product
(89%). "H NMR (400 MHz, DMSO-d,): 3.21 (d, I=7.6 Hz,
2H), 3.78 (s, 3H), 4.92 (dd, J1=16.0 Hz, J2=12.0 Hz, 1H),
4.95 (dd, 11=6.4 Hz, J2=12.0 Hz, 1H), 6.32 (m, 1H), 6.71 (s,
1H), 6.80 (d, J=16.0 Hz, 1H), 732 (m, 2H), 7.43 (d, J=7.6 Hz,
2H), 7.53 (t, J=7.6 Hz, 2H), 9.82 (s, 1H), 12.56 (s, 1H).

Example 113

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-styryl|benzoate (9a)

Dissolve cajanine (0.2 g, 0.59 mmol) in absolute ethanol
(10 ml), add in DCC (0.15 g, 0.71 mmol) at room tempera-
ture, after finishing the addition, continue the reaction for 2 h
to complete the reaction, evaporate the ethanol, redissolve the
residue and feed the solution to silica gel column, evaporate
the solvent in the eluent to obtain a white solid (0.19 g, 92%).
'"H NMR (400 MHz, CDCl,): 1.38 (t, J=7.2 Hz, 3H), 1.68 (s,
3H), 1.79 (s,3H), 3.37 (d,J=7.2 Hz, 2H), 3.92 (s, 3H), 4.39 (q,
J=7.2 Hz, 2H), 5.21 (1, J=7.2 Hz, 1H), 6.60 (s, 1H), 6.75 (d,
J=16.0Hz, 1H), 7.27 (1, 1=7.6 Hz, 1H), 7.37 (t, J=7.6 Hz, 2H),
7.50(d,J=7.6 Hz,2H),7.77 (d, J=16.0 Hz, 1H), 11.77 (s, 1H).

Example 114

Preparation of isopropyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-styryl|benzoate (9b)

Use isopropanol as solvent, follow the method described in
Example 113 to obtain a white solid as the product (90%). 'H
NMR (400 MHz, CDCl,): 1.35 (d, J=6.4 Hz, 6H), 1.68 (s,
3H), 1.79 (s, 3H), 3.37 (d, J=6.8 Hz, 2H), 3.92 (5, 3H), 5.22 1,
J=6.8 Hz, 1H), 5.29 (q, J=6.4 Hz, 1H), 6.59 (s, 1H), 6.73 (d,
J=16.0Hz, 1H), 7.27 (1, 1=7.6 Hz, 1H), 7.37 (t, J=7.6 Hz, 2H),
7.50(d,J=7.6 Hz,2H), 7.76 (d, J=16.0 Hz, 1H), 11.83 (s, 1H).

Example 115

Preparation of tert-butyl2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-styryl]-benzoate (9¢)

Use tert-butanol as solvent, follow the method described in
Example 113 to obtain a white solid as the product (89%). 'H
NMR (400 MHz, CDCl,): 1.55 (s, 9H), 1.68 (s, 3H), 1.79 (s,
3H), 3.37 (d, J=7.2 Hz, 2H), 3.90 (s, 3H), 5.22 (t, J=7.2 Hz,
1H), 6.55 (s, 1H), 6.71 (d, J=16.0 Hz, 1H), 7.27 (t,J=7.6 Hz,
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1H), 737 (1, J=7.6 Hz, 2H), 7.49 (d, J=7.6 Hz, 2H), 7.71 (d,
J=16.0 Hz, 1H), 11.93 (s, 1H).

Example 116

Preparation of N-cyclopropyl-2-hydroxy-3-isopente-
nyl-4-methoxy-6-[(E)-styryl|benzamide (9d)

Dissolve cajanine (0.2 g, 0.59 mmol) in dichloromethane
(15 ml), add in DCC (0.15 g, 0.71 mmol), stir at room tem-
perature for 0.5h, subsequently add cyclopropylamine (50
mg, 0.88 mmol), stir at room temperature for 3h, evaporate
the solvent after completion of the reaction, redissolve the
residue and feed the solution to a silica gel column, evaporate
the solvent in the eluent to obtain a white solid (85%). 'H
NMR (400 MHz, CDCI5): 0.48 (m, 2H), 0.83 (m, 2H), 1.68 (s,
3H), 1.79 (s, 3H), 2.88 (m, 1H), 3.37 (d, I=7.2 Hz, 2H), 3.89
(s,3H),5.22(t,J=7.2 Hz, 1H), 6.23 (br, 1H), 6.46 (s, 1H), 6.89
(d,J=16.0Hz, 1H),7.24 (d,J=16.0Hz, 1H),7.33 (t,]=7.6 Hz,
1H), 7.41 (t, I=7.6 Hz, 2H), 7.47 (d, J=7.6 Hz, 2H).

Example 117

Preparation of 2,3-dihydroxypropyl2-hydroxy-3-
isopentenyl-4-methoxy-6-[ (E)-styryl|benzoate (9¢)

Use glycerol as material, follow the method described in
Example 116 to obtain a white solid as the target product
(65%). 'H NMR (400 MHz, CDCl,): 1.82 (s, 3H), 1.91 (s,
3H), 3.22 (d, J=7.6 Hz, 2H), 3.56 (m, 1H), 3.73 (s, 3H), 3.81
(m, 1H), 3.90 (m, 1H), 4.28 (m, 1H), 4.53 (m, 1H), 4.78 (s,
1H), 4.81 (s, 1H), 5.22 (t, J=7.6 Hz, 1H), 6.70 (s, 1H), 6.82 (d,
J=16.0 Hz, 1H), 7.26 (d, J=16.0 Hz, 1H), 7.30 (d, J=8.0 Hz,
1H), 7.42 (d, J=8.0 Hz, 2H), 7.45 (t, J=8.0 Hz, 2H), 9.98 (s,
1H).

Example 118

Preparation of N-(piperidin-4-y1)2-hydroxy-isopen-
tenyl-4-methoxy-6-[(E)-styryl|benzamide (91)

Use piperidin-4-amine as material, follow the method
described in Example 116 to obtain a white solid as the target
product (60%). '"H NMR (400 MHz, CDCl,): 1.68 (s, 3H),
1.76 (m, 4H), 1.79 (s, 3H), 2.74 (m, 4H), 3.22 (d, J=7.6 Hz,
2H), 3.60 (m 1H), 3.73 (s, 3H), 432 (s, 1H), 5.21 (t, J=7.6 Hz,
1H), 6.68 (s, 1H), 6.82 (d, I=16.0 Hz, 1H), 7.24 (d,J=16.0 Hz,
1H), 7.32 (d, J=8.0 Hz, 1H), 7.45 (d, J=8.0 Hz, 2H), 7.48 (1,
J=8.0 Hz, 2H), 8.45 (s, 1H), 9.98 (s, 1H).

Example 119

Preparation of N-phenyl-2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-styryl]|benzamide (9g)

Use Aniline as material, follow the method described in
Example 116 to obtain a white solid as the target product
(78%). 'H NMR (400 MHz, CDCl,): 1.78 (s, 3H), 1.79 (s,
3H), 3.26 (d, J=7.6 Hz, 2H), 3.73 (s, 3H), 5.20 (t, J=7.6 Hz,
1H), 6.69 (s, 1H), 6.84 (d, I=16.0 Hz, 1H), 7.28 (d, J=16.0 Hz,
1H), 7.32 (m, 3H), 7.45 (m, 5H), 7.70 (d, J=7.2 Hz, 2H), 9.89
(s, 1H), 10.35 (s, 1H).

Example 120

Preparation of N-p-chlorophenyl2-hydroxy-3-iso-
pentenyl-4-methoxy-6-[ (E)-styryl|benzamide (Sh)

Use chloroaniline as material, follow the method described
in Example 116 to obtain a white solid as the target product
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(85%). 'H NMR (400 MHz, CDCL,): 1.79 (s, 3H), 1.82 (s,
3H), 3.24 (d, J=7.6 Hz, 2H), 3.78 (s, 3H), 5.21 (t, I=7.6 Hz,
1H), 6.65 (s, 1H), 6.82 (d, =16.0 Hz, 11), 7.24 (d, 1=16.0 Hz,
1H), 730 (t, I=7.6 Hz, 1H), 7.44 (m, 6H), 7.66 (d, ]=7.2 Hz,
2H), 9.98 (s, 1H), 10.36 (s, 1H).

Example 121
Preparation of Cajanine A (10)

Dissolve compound 8 (1 g, 2.84 mmol) in 10 ml ethanol
and 5 ml water, add in KOH (0.5 g, 8.5 mmol), react under
microwave for 1h (30 W, 25 psi, 100° C.). After completion of
the reaction. Pour the reaction solution into 50 ml water,
adjust pH to less than 2 with 10% hydrochloric acid, extract
the solution with ethyl acetate (3x30 ml), pool the organic
layer, wash with saturated brine, dry over anhydrous magne-
sium sulfate overnight, then filter the solution, and concen-
trate it to obtain a pale yellow solid. Dissolve the solid with
petroleum ether/ethyl acetate, feed the solution to a silica gel
column to obtain a white solid 0.66 g (80%). 'H NMR (400
MHz, CDCl,): 1.75 (s, 3H), 1.82 (s, 3H), 3.41 (d, J=6.8 Hz,
2H),3.87 (s,3H), 5.24 (m, 2H), 6.64 (s, 1H), 6.66 (s, 1H), 7.02
(dd, J=16.0Hz, 2H), 7.28 (t,J=7.2 Hz, 1H), 7.35 (t,]=7.2 Hz,
2H), 7.50 (d, J=7.2 Hz, 2H).

Example 122

Preparation of 2-isopentenyl-3-methoxy-5-[(E)-(4'-
fluorostyryl)|phenol (10a)

Use Compound 8a as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (75%). 'H NMR (400 MHz,
CDCl,): 1.76 (s, 3H), 1.79 (s, 3H), 3.35 (d, J=6.8 Hz, 2H),
3.88(s,3H),5.21 (m, 2H), 6.64 (s, 1H), 6.67 (s, 1H), 7.02 (dd,
J=16.0 Hz, 2H), 7.40 (d, J=8.4 Hz, 2H), 7.48 (d, ]=8.4 Hz,
2H), 11.20 (s, 1H).

Example 123

Preparation of 2-isopentenyl-3-methoxy-5-[(E)-2'-
chloroethylphenyl|phenol (10b)

Use Compound 8b as material, and follow the method
similar to what is described in described in Example 121 to
obtain a white solid as the target product (76%). "H NMR
(400 MHz, CDCl,): 1.61 (s, 3H), 1.71 (s, 3H), 3.25 (d, J=7.2
Hz, 2H), 3.90 (s, 3H), 5.11 (t, J=7.2 Hz, 1H), 6.37 (s, 1H),
6.33 (s, 1H), 7.13 (d, I=16.0 Hz, 1H), 7.35 (m, 2H), 7.47 (d,
J=7.6 Hz, 1H), 7.74 (d. I=7.6 Hz, 1H), 7.86 (d, J=16.0 Hz,
1H), 11.61 (s, 1H).

Example 124

Preparation of 2-isopentenyl-3-methoxy-5-[(E)-4'-
methoxystyryl|phenol (10c)

Use Compound 8¢ as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (73%). 'H NMR (400 MHz,
CDCl,): 1.68 (s, 3H), 1.79 (s, 3H), 3.35 (d, J=6.8 Hz, 2H),
3.87(s,3H),3.94 (s, 3H), 5.23 (t, J=6.8 Hz, 1H), 6.33 (s, 1H),
6.38 (s, 1H), 6.78 (d, J=16.0 Hz, 1H), 6.92 (d, J=8.4 Hz, 2H),
7.48 (d,J=8.4Hz,2H), 7.68 (d, J=16.0 Hz, 1H), 11.58 (s, 1H).
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Example 125

Preparation of 2-isopentenyl-3-methoxy-5-[(E)-2',6'-
dimethoxy-styryl|phenol (10d)

Use Compound 8d as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (72%). 'H NMR (400 MHz,
CDCl,): 1.60 (s, 3H), 1.71 (s, 3H), 3.25 (d, J=7.2 Hz, 2H),
3.84 (s, 6H), 3.89 (s, 3H), 51 (t, J=7.2 Hz, 1H), 635 (s, 1H),
6.39 (s, 1H), 6.67 (d, J=8.0 Hz, 2H), 6.95 (d, J=16.0 Hz, 1H),
7.23 (t,]=8.0Hz, 1H) 8.14 (d, J=16.0 Hz, 1H), 11.63 (s, 1H).

Example 126

Preparation of 2-isopentenyl-3-methoxy-5-[(E)-2'-
methyl styryl]phenol (10e)

Use Compound 8e as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (72%). 'H NMR (400 MHz,
CDCl,): 1.68 (s, 3H), 1.75 (s,3H), 2.41 (s, 3H),3.39(d, ]=7.2
Hz, 2H), 3.95 (s, 3H), 5.22 (t, ]=7.2 Hz, 1H), 634 (s, 1H), 6.42
(s, 1H), 7.01 (d, J=15.6 Hz, 1H), 7.23 (m, 3H), 7.59 (d, J=7.2
Hz, 1H), 7.74 (d, J=15.6 Hz, 1H), 11.56 (s, 1H).

Example 127

Preparation of 2-isopentenyl-3-methoxy-5-[(E)-3'-
methylstyryl|phenol (10f)

Use Compound 8f as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (74%). 'H NMR (400 MHz,
CDCl,): 1.65 (s, 3H), 1.79 (s, 3H), 2.37 (s, 3H), 3.38 (d, ]=6.8
Hz, 2H), 3.93 (s, 3H), 5.21 (t, ]=6.8 Hz, 1H), 6.33 (s, 1H), 637
(s, 1H), 6.80 (d, J=15.6 Hz, 1H), 7.10 (d, J=7.2 Hz, 1H), 7.28
(m, 2H), 7.32 (s, 1H), 7.80 (d, J=15.6 Hz, 1H), 11.56 (s, 1H).

Example 128

Preparation of 2-isopentenyl-3-methoxy-5-[(E)-4'-
methylstyryl|phenol (10g)

Use Compound 8c as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (72%). 'H NMR (400 MHz,
CDCl,): 1.64 (s, 3H), 1.78 (s, 3H), 2.35 (s, 3H),3.28 (d, ]=7.2
Hz, 2H), 3.90 (s, 3H), 5.21 (t, ]=7.2 Hz, 1H), 6.33 (s, 1H), 638
(s,1H),6.97 (d,J=16.0 Hz, 1H), 78 (d, I=8.4 Hz, 2H), 7.43 (d,
J=8.4 Hz, 2H), 7.79 (d, J=16.0 Hz, 1H), 11.37 (s, 1H).

Example 129

Preparation of 2-isopentenyl-3-methoxy-5-[(E)-
buten-1-yl]phenol (10h)

Use Compound 8h as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (77%). 'H NMR (400 MHz,
CDCl,):1.13 (t,J=7.2Hz,3H), 1.68 (s, 3H), 1.79 (s, 3H), 2.27
(m, 2H), 3.34 (d, J=6.8 Hz, 2H), 3.93 (s, 3H), 5.21 (t, J=6.8
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Hz, 1H), 6.01 (m, 1H), 633 (s, 1H), 636 (s, 1H), 7.05 (d,
J=15.6 Hz, 1H), 11.53 (s, 1H).

Example 130

Preparation of 2-isopentenyl-3-methoxy-5-[(E)-2-
phenyl-propen-1'-yl]phenol (101)

Use Compound 8i as material, and follow the method simi-
lar to what is described in Example 121 to obtain a white solid
as the target product (77%). 'H NMR (400 MHz, CDCl,):
1.63 (s, 3H), 1.76 (s, 3H), 2.25 (s, 3H), 3.27 (d, J=7.2 Hz),
3.34(s,3H), 5.17 (t,J=7.2 Hz, 1H), 5.90 (s, 1H), 6.33 (s, 1H),
6.38 (s, 1H), 7.16 (m, 5H), 11.53 (s, 1H).

Example 131

Preparation of 2-isopentenyl-3-methoxy-5-[((E)-2-
(thien-2-yl)ethenyl|phenol (105)

Use Compound 8j as material, and follow the method simi-
lar to what is described in Example 121 to obtain a white solid
as the target product (77%). "H NMR (400 MHz, CDCL,):
1.63 (s,3H), 1.75 (s,3H),3.23 (d, J=7.2 Hz, 2H), 3.91 (s, 3H),
5.21 (t, J=7.2 Hz, 1H), 6.33 (s, 1H), 6.39 (s, 1H), 7.06 (dd,
J1=3.2 Hz, J2=4.0 Hz, 1H), 7.19 (d, J=3.2 Hz, 1H), 7.29 (d,
J=15.6 Hz, 1H), 7.44 (d, I=4.0 Hz, 1H), 7.68 (d, J=15.6 Hz,
1H), 11.76 (s, 1H).

Example 132

Preparation of 2-isopentenyl-3'-methoxy-5-[(E)-3'-
phenylpropen-1'-yl]phenol (10k)

Use Compound 8k as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (75%). 'H NMR (400 MHz,
CDCl,): 1.65 (s, 3H), 1.78 (s, 3H), 3.34 (d, J=7.2 Hz, 2H),
3.57 (d, I=6.8 Hz, 2H), 5.18 (t, ]=6.8 Hz, 1H), 6.10 (m, 1H),
6.33 (s, 1H), 6.41 (s, 1H), 7.15 (d, J=16.0 Hz, 1H), 7.20 (m,
3H), 7.39 (t, J=8.0 Hz, 2H), 11.52 (s, 1H).

Example 133

Preparation of 2-isopentenyl-3-methoxy-5-[(E)-4'-
phenylbuten-1'-yl]phenol (101)

Use Compound 81 as material, and follow the method simi-
lar to what is described in Example 121 to obtain a white solid
as the target product (77%). 'H NMR (400 MHz, CDCl,):
1.66 (s, 3H), 1.78 (s, 3H), 2.55 (q, J=7.6 Hz, 2H), 2.83 (1,
J=7.6 Hz, 2H), 3.35 (d, J=6.8 Hz, 2H), 3.88 (s, 3H), 5.23 (t,
J=6.8 Hz, 1H), 5.95 (m, 1H), 6.33 (s, 1H), 6.39 (s, 1H), 7.08
(d, J=15.6 Hz, 1H), 7.29 (m, 5H), 11.58 (s, 1H).

Example 134

Preparation of 2-isopentenyl-3-methoxy-5-[(1'E,
3'E)-phenylbutadiene-1',3"-yl]phenol (10m)

Use Compound 8m as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (77%). 'H NMR (400 MHz,
CDCl,): 1.62 (s, 3H), 1.75 (s, 3H), 3.25 (d, J=7.2 Hz, 2H),
3.88 (s, 3H), 5.16 (t, J=7.2 Hz, 1H), 634 (s, 1H), 6.39 (s, 1H),
6.74 (d, J=15.6 Hz, 1H), 6.92 (dd, J1=15.2 Hz, J]2=15.2 Hz,
1H), 7.10 (dd, J1=15.6 Hz, J2=15.2 Hz, 1H), 7.24 (t, I=7.6
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Hz, 1H), 7.34 (t, J=7.6 Hz, 2H), 7.45 (d, I=15.2 Hz, 1H), 7.51
(d, J=7.6 Hz, 2H), 11.24 (s, 1H).

Example 135

Preparation of 2-isopentenyl-3-methoxy-5-[4'-meth-
ylcyclohexylene methyl|phenol (10n)

Use Compound 8n as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (78%). 'H NMR (400 MHz,
CDCl,): 0.94 (d, J=6.4 Hz, 3H), 0.95 (m, 1H), 1.13 (m, 1H),
1.56 (m, 1H), 1.69 (s, 3H), 1.78 (s,3H), 1.85 (m, 3H), 2.21 (m,
1H), 2.47 (d, I=13.2 Hz, 2H), 3.37 (d, J=6.8 Hz, 2H), 3.88 (s,
3H),5.21 (t,]J=6.8 Hz, 1H), 6.16 (s, 1H), 6.33 (s, 1H), 6.39 (s,
1H), 11.10 (s, 1H).

Example 136

Preparation of 2-isopentenyl-3-(3',7'-dimethyloctadi-
ene-2',6'-yl)-5-[(E)-styryl]phenol (100)

Use Compound 8o as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (78%). 'H NMR (400 MHz,
CDCl,): 1.58 (s,3H), 1.65 (s, 3H), 1.79 (s, 3H), 2.04 (m, 4H),
3.28 (d, J=6.4 Hz, 2H), 3.89 (s, 3H), 5.10 (t, J=6.4 Hz, 1H),
517 (t, J=6.8 Hz, 1H), 6.34 (s, 1H), 6.41 (s, 1H), 6.67 (d,
J=16.0Hz, 1H),7.22 (t,1=7.6 Hz, 1H),7.29 (t,J=7.6 Hz, 2H),
7.41(d,J=7.6 Hz,2H),7.78 (d, J=16.0 Hz, 1H), 11.35 (s, 1H).

Example 137

Preparation of 2-isopentenyl-3-methoxy-5-[(E)-2-
cyclohexylvinyl|phenol (10p)

Use Compound 8p as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (78%). 'H NMR (400 MHz,
CDCl,): 1.37 (m, SH), 1.58 (m, SH), 1.69 (s, 3H), 1.78 (s,
3H), 2.20 (m, 1H), 335 (d, J=7.2 Hz, 2H), 3.88 (s, 3H), 5.20
(t, J=7.2 Hz, 1H), 6.33 (s, 1H), 6.43 (s, 1H), 6.73 (d, J=16.0
Hz, 1H), 7.21 (d, J=16.0 Hz, 1H), 11.78 (s, 1H).

Example 138

Preparation of 2-isopentenyl-3-methoxy-5-[(E)-4'-
hydroxystyryl]-phenol (10q)

Use Compound 8q as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (79%). 'H NMR (400 MHz,
CDCl,): 1.63 (s, 3H), 1.72 (s, 3H), 3.23 (d, J=7.2 Hz, 2H),
3.88 (s, 3H), 5.20(t,J=7.2 Hz, 1H), 6.32 (s, 1H), 6.38 (s, 1H),
6.88 (d, J=16.0 Hz, 1H), 7.09 (d, J=8.0 Hz, 2H), 7.31 (d,
J=16.0 Hz, 1H), 7.38 (d, J=8.0 Hz, 2H), 11.56 (s, 1H), 11.45
(s, 1H).

Example 139

Preparation of 2-isopentenyl-3-methoxy-5-[(E)-(py-
rid-4-yl)ethenyl|phenol (10r)

Use Compound 8r as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (79%). 'H NMR (400 MHz,
CDCl,): 1.65 (s, 3H), 1.79 (s, 3H), 3.33 (d, J=7.2 Hz, 2H),
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3.92 (s, 3H), 5.20 (t, J=7.2 Hz, 1H), 6.34 (s, 1H), 6.42 (s, 1H),
6.80 (d, I=16.0 Hz, 1H), 737 (d, J=16.0 Hz, 1H), 7.58 (d,
J=8.0 Hz, 2H), 8.59 (d, J=8.0 Hz, 2H), 11.68 (s, 1H).

Example 140

Preparation of 2-isopentenyl-3-methoxy-4-chloro-5-
[(E)-styryl]phenol (10s)

Use Compound 12 as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (73%). 'H NMR (400 MHz,
CDCl,): 1.71 (s, 3H), 1.82 (s, 3H), 3.43 (d, J=6.8 Hz, 2H),
3.89 (s, 3H), 51 (t,J=6.8 Hz, 1H), 637 (s, 1H), 6.58 (d,J=16.4
Hz, 1H), 7.17 (d, I=16.4 Hz, 1H), 7.34 (t, J=8.0 Hz, 1H), 7.39
(t, J=8.0 Hz, 2H), 7.53 (d, J=8.0 Hz, 2H), 11.32 (s, 1H).

Example 141

Preparation of
2-isopentenyl-3-methoxy-5-[(E)-styryl]anisole (10t)

Use Compound 14 as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (71%). 'H NMR (400 MHz,
CDCl,): 1.60 (s, 3H), 1.72 (s, 3H), 3.32 (d, J=7.2 Hz, 2H),
3.78 (s,3H),3.87 (s, 3H), 5.15 (t,J=7.2 Hz, 1H), 6.33 (s, 1H),
6.41 (s, 1H), 6.88 (d, J=16.0 Hz, 1H), 7.19 (t, J=7.2 Hz, 1H),
7.29(t,J=7.2 Hz, 2H),7.43 (d,]=7.2 Hz, 2H), 7.62 (d,J=16.0
Hz, 1H).

Example 142

Preparation of 2-isopentyl-3-methoxy-5-phenethyl
phenol (10u)

Use Compound 34 as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (71%). 'H NMR (400 MHz,
CDCl,): 0.97 (d, J=6.4 Hz, 6H), 1.38 (m, 2H), 1.58 (m, 1H),
2.63 (t, J=7.6 Hz, 2H), 2.93 (t, J=7.6 Hz, 2H), 3.23 (1, I=7.6
Hz, 2H), 3.78 (s,3H), 6.32 (s, 1H), 6.38 (s, 1H), 7.22 (d, ]=7.2
Hz, 2H), 7.35 (m, 3H), 11.64 (s, 1H).

Example 143

Preparation of 2-isopentenyl-3-methoxy-5-phenethyl
phenol (10v)

Use Compound 36 as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (80%). 'H NMR (400 MHz,
CDCl,): 138 (s, 3H), 1.68 (s, 3H), 2.81 (t, J=7.6 Hz, 2H), 3.13
(t,J=7.6 Hz, 2H), 3.23 (d, J=6.8 Hz, 2H), 3.88 (s, 3H), 5.16 (t,
J=6.8 Hz, 1H), 6.31 (s, 1H), 6.41 (s, 1H), 7.17 (t, J=7.2 Hz,
1H), 7.22 (d, J=7.2 Hz, 2H), 7.28 (t, J=7.2 Hz, 2H), 11.32 (s,
1H).

Example 144

Preparation of
2-isopentyl-3-methoxy-5-[(E)-styryl]phenol (10w)

Use Compound 46 as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (80%). 'H NMR (400 MHz,
CDCl,): 0.92 (d, J=6.4 Hz, 6H), 1.33 (q, J=7.2 Hz, 2H), 133
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(m, 1H), 237 (1, I=7.2 Hz, 2H), 3.91 (s, 3H), 631 (s, 1H), 6.39
(s, 1H), 6.99 (d, J=16.0 Hz, 1H), 72 (t, J=7.6 Hz, 1H), 7.38 (t,
J=7.6 Hz, 2H), 7.52 (d, I=7.6 Hz, 2H), 7.82 (d, J=16.0 Hz,
1H), 11.34 (s, 1H).

Example 145

Preparation of 2-isopentenyl-3-methoxy-5-[(E)-2-
(pyrid-2-yl)ethenyl|phenol (10x)

Use Compound 1t as material, and follow the method simi-
lar to what is described in Example 121 to obtain a white solid
as the target product (80%). 'H NMR (400 MHz, CDCL,):
1.83 (s,3H), 1.91 (s,3H), 3.42 (d, J=8.0 Hz, 2H), 3.80 (s, 3H),
5.21 (t, J=8.0 Hz, 1H), 6.34 (s, 1H), 6.38 (s, 1H), 7.20 (d,
J=16.0Hz, 1H), 731 (d,J=7.6 Hz, 1H), 7.52 (d,]1=7.6 Hz, 1H),
7.62(t,J=7.6Hz, 1H),7.82 (d, ]=16.6 Hz, 2H), 8.41 (d, I=7.6
Hz, 1H), 11.20 (s, 1H).

Example 146

Preparation of 2-isopentenyl-3-methoxy-5-[(E)-3.4,
S-trimethoxystyryl|phenol (10y)

Use Compound lu as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (80%). 'H NMR (400 MHz,
CDCl,): 1.85 (s, 3H), 1.92 (s, 3H), 3.32 (d, J=7.6 Hz, 2H),
3.88 (s, 9H), 5.21 (t,J=7.6 Hz, 1H), 6.35 (s, 1H), 6.42 (s, 1H),
7.10 (s, 2H), 7.12 (s, J=16.0 Hz, 1H), 7.25 (t, J=16.0 Hz, 3H),
11.23 (s, 1H).

Example 147

Preparation of 2-isopentenyl-3-methoxy-5-[(E)-2-(4-
methoxypyrid-2-yl)ethenyl|phenol (10z)

Use Compound 1v as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (80%). 'H NMR (400 MHz,
CDCl,): 1.84 (s, 3H), 1.91 (s, 3H), 3.32 (d, J=7.6 Hz, 2H),
3.82 (s, 3H),3.86 (s, 3H), 5.20(t, J=7.6 Hz, 1H), 6.32 (s, 1H),
6.35 (s, 1H), 7.04 (s, 1H), 7.15 (d, I=16.0 Hz, 1H), 7.34 (d,
J=7.6 Hz, 1H), 7.44 (d, J=16.0 Hz, 1H), 8.32 (d, J=7.6 Hz,
1H), 11.31 (s, 1H).

Example 148

Preparation of 2-isopentenyl-3-methoxy-5-[(E)-2-(4-
hydroxypyrid-2-yl)ethenyl|phenol (10a)

Use Compound 1w as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (80%). 'H NMR (400 MHz,
CDCl,): 1.85 (s, 3H), 1.89 (s, 3H), 3.32 (d, J=7.6 Hz, 2H),
3.86 (s, 3H), 5.22 (t, J=7.6 Hz, 1H), 6.32 (s, 1H), 635 (s, 1H),
7.04 (s, 1H), 7.16 (d,J=16.0 Hz, 1H), 7.32 (d, J=7.6 Hz, 1H),
7.43 (d, J=16.0 Hz, 1H), 8.30 (d, J=7.6 Hz, 1H), 9.89 (s, 1H),
11.31 (s, 1H).

Example 149

Preparation of 2-isopentenyl-3-methoxy-5-[(E)-2-(3-
methoxypyrid-2-yl)ethenyl|phenol (10b)

Use Compound 1x as material, and follow the method
similar to what is described in Example 121 to obtain a white
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solid as the target product (80%). 'H NMR (400 MHz,
CDCl,): 1.84 (s, 3H), 1.85 (s, 3H), 3.34 (d, J=7.6 Hz, 2H),
3.83 (s,3H),3.91 (s, 3H), 5.20 (t, J=7.6 Hz, 1H), 635 (s, 1H),
6.40 (s, 1H), 7.16 (d, J=7.6 Hz, 1H), 7.19 (d, J=16.0 Hz, 1H),
7.43 (d, J=7.6 Hz, 1H), 7.50 (d, J=16.0 Hz, 1H), 8.11 (s, 1H),
10.29 (s, 1H).

Example 150

Preparation of 2-isopentenyl-3-methoxy-5-[(E)-2-(3-
hydroxypyrid-2-yl)ethenyl|phenol (10c)

Use Compound ly as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (80%). 'H NMR (400 MHz,
CDCl,): 1.88 (s, 3H), 1.91 (s, 3H), 3.34 (d, J=7.6 Hz, 2H),
3.91(s,3H),5.22(t,J=7.6 Hz, 1H), 6.37 (s, 1H), 6.42 (s, 1H),
7.14(d,J=7.6 Hz, 1H),7.24 (d, ]I=16.0 Hz, 1H), 7.46 (d, I=7.6
Hz, 1H), 7.50 (d, J=16.0 Hz, 1H), 8.14 (s, 1H), 9.89 (s, 1H).

Example 151

Preparation of 2-isopentenyl-3-methoxy-5-[(E)-2-(2,
4-dimethoxypyrid-2-yl)ethenyl|phenol (10d)

Use Compound 1z as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (80%). 'H NMR (400 MHz,
CDCl,): 1.87 (s, 3H), 1.96 (s, 3H), 3.35 (d, J=7.6 Hz, 2H),
3.82(s,3H),3.93 (s, 6H), 5.22 (t,J=7.6 Hz, 1H), 6.22 (s, 1H),
6.28 (s, 1H), 6.32 (s, 1H), 638 (s, 1H), 7.19 (d, J=16.0 Hz,
1H), 7.40 (d, J=16.0 Hz, 1H), 10.22 (s, 1H).

Example 152

Preparation of 2-isopentenyl-3-methoxy-5-[(E)-2-(2,
4-dihydroxypyrid-2-yl)ethenyl|phenol (10e)

Use Compound la as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (80%). 'H NMR (400 MHz,
CDCl,): 1.88 (s, 3H), 1.97 (s, 3H), 3.36 (d, J=7.6 Hz, 2H),
3.83 (s, 3H), 5.21 (t,J=7.6 Hz, 1H), 6.23 (s, 1H), 6.29 (s, 1H),
6.34 (s, 1H), 6.39 (s, 1H), 7.20 (d, J=16.0 Hz, 1H), 7.43 (d,
J=16.0 Hz, 1H), 10.21 (s, 1H).

Example 153

Preparation of 2-isopentenyl-3-methoxy-5-[(E7-2-(2-
methoxypyrid-2-yl)ethenyl|phenol (10f)

Use Compound 1b as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (80%). 'H NMR (400 MHz,
CDCl,): 1.79 (s, 3H), 1.84 (s, 3H), 3.41 (d, J=7.6 Hz, 2H),
3.89 (s, 6H), 5.21 (t, J=7.6 Hz, 1H), 6.55 (d, J=7.2 Hz, 1H),
6.58 (d, J=7.2 Hz, 1H), 6.36 (s, 1H), 6.42 (s, 1H), 7.21 (d,
J=16.0 Hz, 1H), 7.36 (t, J=7.6 Hz, 1H), 7.55 (d, J=16.0 Hz,
1H), 10.02 (s, 1H).

Example 154

Preparation of 2-isopentenyl-3-methoxy-5-[(E)-2-(2-
hydroxypyrid-2-yl)ethenyl]|phenol (10g)

Use Compound 1c as material, and follow the method
similar to what is described in Example 121 to obtain a white
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solid as the target product (80%). 'H NMR (400 MHz,
CDCl,): 1.79 (s, 3H), 1.84 (s, 3H), 3.41 (d, J=7.6 Hz, 2H),
3.82 (s, 3H), 5.20 (t, J=7.6 Hz, 1H), 6.54 (d, J=7.2 Hz, 1H),
6.57 (d, J=7.2 Hz, 1H), 6.38 (s, 1H), 6.45 (s, 1H), 7.24 (d,
J=16.0 Hz, 1H), 7.39 (t, J=7.6 Hz, 1H), 7.52 (d, J=16.0 Hz,
1H), 9.89 (s, 1H).

Example 155

Preparation of
2-allyl-3-methoxy-5-[(E)-styryl|phenol (10h)

Use Compound 1d as material, and follow the method
similar to what is described in Example 121 to obtain a white
solid as the target product (80%). 'H NMR (400 MHz,
CDCl,): 3.24 (d, J=7.6 Hz, 2H), 3.77 (s, 3H), 4.91 (dd,
J1=16.0 Hz, J2=12.0 Hz, 1H), 4.93 (dd, J1=6.4 Hz, J2=12.0
Hz, 1H), 6.30 (m, 1H), 6.32 (s, 1H), 6.38 (s, 1H), 6.82 (d,
J=16.0Hz, 1H),7.31 (m, 2H), 7.45 (d, J=7.6 Hz, 2H), 7.51 (1,
J=7.6 Hz, 2H), 9.88 (s, 1H).

Example 156

Preparation of methyl 2-hydroxy-4-methoxy-5-
chloro-6-[(E)-styryl|benzoate (11)

Dissolve compound 7 (12 g, 0.042 mol) in anhydrous
diethyl ether (150 ml), dropwise add in sulfuric chloride (11.2
g, 0.084 mol) at room temperature, when addition finishes,
reflux the mixture for 3h, after completion of the reaction,
cool the reaction mixture to 0° C., filter out the white solid
precipitation to obtain the target product as a white solid (11.4
g, 85%). "H NMR (400 MHz, CDCl,): 3.82 (s, 3H), 3.94 (s,
3H), 6.48 (d,J=16.0Hz, 1H), 6.52 (s, 1H), 7.20 (d, J=16.0 Hz,
1H), 7.30 (t, J=8.0 Hz, 1H), 7.38 (t, J=8.0 Hz, 2H), 7.50 (d,
J=8.0 Hz, 2H),

Example 157

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-5-chloro-6-[(E)-styryl]benzoate (12)

Use Compound 11 as material, and follow the method
described in Example 7 to obtain a white solid as the target
product (61%). "H NMR (400 MHz, CDCl,): 1.63 (s, 3H),
1.73 (s,3H),3.36 (d, J=6.8 Hz, 2H), 3.73 (s, 3H), 3.79 (s, 3H),
5.15(t,1=6.8 Hz, 1H), 638 (d,J=16.4Hz, 1H),7.14 (d, J=16.4
Hz, 1H), 72 (t, J=8.0 Hz, 1H), 7.30 (t, J=8.0 Hz, 2H), 7.41 (d,
J=8.0 Hz, 2H), 10.85 (s, 1H).

Example 158

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
5-chloro-6-[(E)-styryl]benzoic acid (13)

Use Compound 12 as material, and follow the method
described in Example 8 to obtain a white solid as the target
product (86%). 'H NMR (400 MHz, CDCL,): 1.70 (s, 3H),
1.80 (s, 3H), 3.43 (d, J=6.8 Hz, 2H), 3.88 (s, 3H), 5.21 (t,
J=6.8 Hz, 1H), 639 (d, J=16.4 Hz, 1H), 7.18 (d, J=16.4 Hz,
1H), 7.33 (t, J=8.0 Hz, 1H), 7.38 (t, J=8.0 Hz, 2H), 7.51 (d,
J=8.0 Hz, 2H), 11.32 (s, 1H).
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Example 159

Preparation of methyl
2,4-dimethoxy-3-isopentenyl-6-[(E)-styryl|benzoate
(14)

Dissolve compound 8 (1.2 g, 3.4 mmol) in DMF (20 ml),
add anhydrous K,CO; (0.7 g, 5.1 mmol), Mel (0.96 g, 6.8
mmol), react at 60° C. for 2h. After completion of the reac-
tion, cool the mixture, filter and evaporate the DMF from
filtrate under reduced pressure, feed the redissolved residue
solution to a silica gel column, evaporate the solvent in the
eluent to obtain a colorless oil (1.12 g, 90%). "H NMR (400
MHz, DMSO-d,): 1.62 (s, 3H), 1.71 (s, 3H), 3.23 (d, I=6.4
Hz, 2H), 3.68 (s, 3H), 3.86 (s, 3H), 3.90 (s, 3H), 5.10 (t, I=6.4
Hz, 1H), 6.98 (d, J=16.0 Hz, 1H), 7.18 (s, 1H), 7.28 (t, ]I=7.2
Hz, 1H), 7.30 (d, I=16.0 Hz, 1H), 7.38 (t, J=7.2 Hz, 2H), 7.53
(d, J=7.2 Hz, 2H).

Example 160

Preparation of 2-methoxy-3-isopentenyl-4-methoxy-
6-[(E)-styryl]benzoic acid (15)

Use Compound 14 as material, and follow the method
similar to what is described in Example 8 to obtain a white
solid as the target product (90%). 'H NMR (400 MHz,
CDCl,): 1.62 (s, 3H), 1.71 (s, 3H), 3.30 (d, J=7.2 Hz, 2H),
3.78 (s, 3H), 3.87 (s, 3H), 5.10 (t, J=7.2 Hz, 1H), 6.88 (d,
J=16.0 Hz, 1H), 6.90 (s, 1H), 7.18 (t, J=7.2 Hz, 1H), 78 (1,
J=7.2 Hz, 2H), 7.46 (d, J=7.2 Hz, 2H), 7.60 (d, J=16.0 Hz,
1H).

Example 161

Preparation of methyl
2,4-dimethoxy-5-bromo-6-[(E)-styryl|benzoate (16)

Dissolve compound 6 (13.0 g, 0.046 mol) CH,Cl, (150
ml), add bromine (8.1 g, 0.050 mol) dropwise at room tem-
perature, react at room temperature for 1 h, after completion
of the reaction, wash the organic layer successively with
water, saturated NaHCO; solution and brine, dry the organic
solution over anhydrous MgSO,. Filter the solution and
evaporate the solvent, redissolve the residue, feed the solution
to a silica gel column, evaporate the solvent in the eluent to
obtain a white solid (15.1 g, 87%). '"H NMR (400 MHz,
CDCl,;):3.80 (s, 3H), 3.86 (s,3H), 3.93 (s, 3H), 639 (d, J=15.6
Hz, 1H), 6.50 (s, 1H), 70(d, J=15.6 Hz, 1H), 7.29 (t,]J=7.6 Hz,
1H), 7.37 (t, I=7.6 Hz, 2H), 7.49 (d, J=7.6 Hz, 2H).

Example 162

Preparation of methyl
2,4-dimethoxy-5-isopentenyl-6-[(E)-styryl|benzoate
a7

Dissolve compound 16 (2.0 g, 5.30 mmol) in DMF (30 ml),
add in Pd(OAc), (0.12 g, 0.53 mmol), PPh3 (0.56 g, 2.12
mmol) and triisopentenyl tin (2.3 g, 6.36 mmol), heat the
mixture to 100° C. to react for 12h. After completion of the
reaction, distill offthe solvent, redissolve the residue and feed
the solution to a silica gel column, evaporate the solvent in the
eluent to obtain a colorless oily liquid (1.5 g, 80%). "H NMR
(400 MHz, CDCl5): 1.59 (s, 3H), 1.61 (s, 3H), 3.25 (6.4 Hz),
3.68 (s, 3H), 3.80 (s, 6H), 5.01 (t, J=6.4 Hz, 1H), 637 (s, 1H),
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6.57 (d, 1=16.0 Hz, 1H), 7.07 (d, J=16.0 Hz, 1H), 7.18 (t,
J=8.0 Hz, 1H), 7.24 (t, J=8.0 Hz, 2H), 7.35 (d, ]=8.0 Hz, 2H).

Example 163

Preparation of methyl 2-hydroxy-4-methoxy-5-iso-
pentenyl-6-[ (E)-styryl|benzoate (18)

Use Compound 17 as material, and follow the method
described in Example 6 to obtain a white solid as the target
product (86%). "HNMR (400 MHz, DMSO-d,): 1.59 (s, 6H),
3.22(d, 6.4 Hz, 2H), 3.62 (s, 3H), 3.76 (s, 3H), 4.99 (t, I=6.4
Hz, 1H), 6.43 (d,J=16.0Hz, 1H), 6.47 (s, 1H), 7.19 (d, J=16.0
Hz, 1H), 7.26 (t, J=8.0 Hz, 1H), 7.36 (t, J=8.0 Hz, 2H), 7.46
(d, J=8.0 Hz, 2H).

Example 164

Preparation of
3-methoxy-4-isopentenyl-5-[ (E)-styryl|phenol (19,
cajanine C)

Use Compound 18 as material, and follow the method
described in Example 87 to obtain a white solid as the target
product (78%). 'HNMR (400 MHz, DMSO-dy): 1.59 (s, 3H),
1.72 (s, 3H), 3.20 (d, 7.2 Hz, 2H), 3.72 (s, 3H), 4.98 (t, I=7.2
Hz, 1H), 6.34 (d, J=2.0 Hz, 1H), 6.64 (d, J=2.0 Hz, 1H), 6.94
(d,J=16.0Hz, 1H),7.26 (t,J=8.0 Hz, 1H), 7.30 (d, J=16.0 Hz,
1H), 7.36 (t, J=8.0 Hz, 2H), 7.54 (d, J=8.0 Hz, 2H), 9.25 (s,
1H).

Example 165

Preparation of 2,2-dimethyl-5-methoxy-7-[(E)-
styryl|benzotetrahydropyran (20)

Dissolve cajanine 1 (0.5 g, 1.48 mmol) in dichloromethane
(20 ml), add dropwise trimethylsilyl iodide (0.59 g, 2.96
mmol) at room temperature, react at room temperature for 3h,
after completion of the reaction, add methanol (10 ml), stir for
0.5h. Distill offthe solvent, and redissove the residue, feed the
solution to a silica gel column, evaporate the solvent in the
eluent to obtain a colorless oily liquid (0.33 g, 78%). "“HNMR
(400 MHz, DMSO-d,): 15 (s, 6H), 1.72 (t, J=6.8 Hz, 2H),
2.54 (t,J=6.8 Hz, 2H), 3.82 (s, 3H), 6.70 (d, J=15.6 Hz, 1H),
7.10 (d, J=15.6 Hz, 1H), 7.18 (s, 1H), 7.24 (t, J=7.6 Hz, 1H),
7.36 (t,J=7.6 Hz, 2H), 7.55 (d, J=7.6 Hz, 2H).

Example 166

Preparation of 1,3-dimethoxy-5-[(E)-3-phenylpro-
pen-1-yl]benzene (21a)

Use diethyl 3,5-dimethoxybenzyl phosphate and pheny-
lacetaldehyde as materials, and follow the method described
in Example 5 to obtain a pale yellow solid as the target
product (78%). 'H NMR (400 MHz, DMSO-d,): 3.22 (d,
J=7.6 Hz, 2H), 3.79 (s, 6H), 6.25 (s, 1H), 6.34 (d, ]=16.0 Hz,
1H), 6.66 (m, 1H), 6.72 (s, 2H), 7.16 (m, 3H), 7.27 (m, 2H).

Example 167

Preparation of 1,3-dihydroxy-5-[(E)-3-phenylpro-
pen-1-yl]benzene (21b)

Use compound 21a as material, and follow the method
described in Example 6 to obtain a white solid as the target
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product (80%). 'H NMR (400 MHz, DMSO-d): 3.25 (d,
J=7.6 Hz, 2H), 6.21 (s, 1H), 6.35 (d, I=16.0 Hz, 1H), 6.67 (m.
1H), 6.74 (s, 2H), 7.18 (m, 3H), 7.24 (m, 2H), 9.82 (s, 1H),
10.02 (s, 1H).

Example 168

Preparation of 1,3-dimethoxy-5-[(E)-3-acetoxy-4-
methoxystyryl|benzene (21c)

Use diethyl 3,5-dimethoxybenzyl phosphonate and 3-Ac-
etoxy-4-methoxybenzaldehyde as materials follow the
method described in Example 5 to obtain a pale yellow solid
as the product (79%). '"H NMR (400 MHz, DMSO-dy): 2.08
(s, 3H), 3.73 (s, 3H), 3.80 (s, 6H), 6.23 (s, 1H), 6.84 (s, 2H),
6.92 (d, J=16.0 Hz, 1H), 6.99 (d, I=16.0 Hz, 1H), 7.07 (d,
J=7.6 Hz, 1H), 7.12 (d, J=7.6 Hz, 1H), 7.14 (s, 1H).

Example 169

Preparation of 1,3-dimethoxy-5-[(E)-3-hydroxy-4-
methoxy-styryl|benzene (21d)

Dissolve compound 21c¢ (5.0 g, 0.015 mol) in anhydrous
methanol (50 ml), add in sodium methoxide (1.41 g, 0.024
mol), reflux to react for 3h, after completion of the reaction,
pour the reaction solution into ice water, adjust pH to less than
2 with dilute hydrochloric acid, extract three times with ethyl
acetate, pool the organic layer, dry the solution over anhy-
drous magnesium sulfate. Filter, and evaporate the solvent in
the solution, redissolve the residue with petroleum ether/ethyl
acetate, recrystallize to obtained a white solid (3.70 g, 85%).
'"H NMR (400 MHz, DMSO-d,): 3.75 (s, 3H), 3.81 (s, 6H),
6.24 (s, 1H), 6.86 (s, 2H), 6.93 (d, J=16.0 Hz, 1H), 7.01 (d,
J=16.0 Hz, 'H), 7.08 (d, J=7.6 Hz, 1H), 7.13 (d, J=7.6 Hz,
1H), 7.15 (s, 1H), 9.89 (s, 1H).

Example 170

Preparation of
1,3-dihydroxy-5-[(E)-3,4-dihydroxystyryl|benzene
(21E)

Use compound 21d as material, and follow the method
described in Example 6 to obtain a white solid as the target
product (75%). 'H NMR (400 MHz, DMSO-dy): 6.24 (s, 1H),
6.87 (s, 2H), 6.94 (d,J=16.0Hz, 1H), 7.03 (d, J=16.0 Hz, 1H),
7.09 (d, J=7.6 Hz, 1H), 7.15 (d, J=7.6 Hz, 1H), 7.18 (s, 1H),
9.89 (s, 3H), 10.02 (s, 1H).

Example 171

Preparation of 1,3-dimethoxy-5-[(E)-2-(3,5-diac-
etoxyphenyl)propen-1-yl|benzene (211)

Use diethyl 3,5-dimethoxybenzyl phosphate and 3,4-diac-
etoxybenzaldehyde as materials, and follow the method
described in Example 5 to obtain a white solid as the target
product (74%). "HNMR (400 MHz, DMSO-d,): 1.72 (s, 3H),
2.06 (s, 3H), 2.08 (s, 3H), 3.78 (s, 6H), 6.22 (s, 1H), 6.71 (s,
1H), 6.84 (s, 2H), 7.04 (s, 2H), 7.15 (s, 1H).

Example 172

Preparation of 1,3-dimethoxy-5-[(E)-2-(3,5-dihy-
droxyphenyl)propen-1-yl]benzene (21g)

Use compound 21f as material, and follow the method
described in Example 169 to obtain a white solid as the target
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product (90%). "HNMR (400 MHz, DMSO-d,): 1.73 (s, 3H),
3.75 (s, 6H), 6.21 (s, 1H), 6.72 (s, 1H), 6.83 (s, 2H), 7.06 (s,
2H), 7.13 (s, 1H), 9.87 (s, 1H), 9.98 (s, 1H).

Example 173

Preparation of 1,3-dihydroxy-5-[(E)-2-(3,5-dihy-
droxyphenyl)propen-1-yl|benzene (21h)

Use compound 21 g as material, and follow the method
described in Example 6 to obtain a white solid as the target
product (78%). 'HNMR (400 MHz, DMSO-dy): 1.75 (s, 3H),
6.23 (s, 1H), 6.77 (s, 1H), 6.85 (s, 2H), 7.01 (s, 2H), 7.12 (s,
1H), 9.89 (s, 2H), 10.02 (s, 2H).

Example 174

Preparation of 1,3-dimethoxy-5-[(E)-3,4,5-triac-
etoxystyryl|benzene (211)

Use diethyl 3,5-dimethoxybenzyl phosphate and 3,4,5-tri-
acetoxybenzaldehyde as materials, and follow the method
described in Example 5 to obtain a white solid as the target
product (75%). "HNMR (400 MHz, DMSO-dy): 2.08 (s, 9H),
3.77 (s, 6H), 6.22 (s, 1H), 6.84 (s, 2H), 6.91 (d, J=16.0 Hz,
1H), 6.92 (d, J=16.0 Hz, 'H), 7.01 (s, 2H).

Example 175

Preparation of 1,3-dimethoxy-5-[(F)-3,4,5-trihy-
droxystyryl|benzene (21j)

Use compound 21i as material, and follow the method
described in Example 169 to obtain a white solid as the target
product (88%). "HNMR (400 MHz, DMSO-dy): 3.78 (s, 6H),
6.21 (s, 1H), 6.85 (s, 2H), 6.90 (d, J=16.0 Hz, 1H), 6.92 (d,
J=16.0 Hz, 1H), 7.02 (s, 2H), 9.89 (s, 1H), 9.92 (s, 2H).

Example 176

Preparation of 1,3-dihydroxy-5-[(E)-3,4,5-trihy-
droxystyryl|benzene (21k)

Use compound 21j as material, and follow the method
described in Example 6 to obtain a white solid as the target
product (75%). "HNMR (400 MHz, DMSO-dy): 6.24 (s, 1H),
6.83 (s, 2H), 6.91 (d, J=16.0 Hz, 1H), 6.93 (d, ]=16.0 Hz, 1H),
7.05 (s, 2H), 9.89 (s, 1H), 9.92 (s, 2H), 10.02 (s, 2H).

Example 177

Preparation of (E)-(2-hydroxy-3-isopentenyl-4-meth-
oxy-6-styryl phenyl)(1H-imidazol-1-yl)ketone (22)

Dissolve cajanine (1.0 g, 2.96 mmol) in chloroform (20
ml), add CaCl, (0.39 g, 3.55 mmol) and carbonyldiimidazole
(0.58 g, 3.56 mmol), react at room temperature for 4-6h, after
completion of the reaction, wash the organic layer with dilute
hydrochloric acid and saturated brine successively, dry over
anhydrous magnesium sulfate, filter and distill off the solvent
in the solution. Redissolve the residue and feed the solution to
silica gel column, evaporate the solvent in the eluent to obtain
a white solid as the desired product (1.0 g, 87%). '"H NMR
(400 MHz, DMSO-d): 1.78 (s, 3H), 1.85 (s, 3H), 3.22 (d,
J=7.6Hz,2H),3.78 (s, 3H), 51 (t, I=7.6 Hz, 1H), 6.70 (s, 1H),
6.82 (d,J=16.0 Hz, 1H), 78 (d, J=16.0 Hz, 1H), 7.30 (m, 2H),



US 9,359,298 B2

115
7.42 (d, 1=7.6 Hz, 2H), 7.44 (t, I=7.6 Hz, 2H), 7.70 (d, 1=8.0
Hz, 1H), 8.27 (s, 1H), 9.98 (s, 1H).

Example 178

Preparation of N-aminoformyl-2-hydroxy-3-isopen-
tenyl-4-methoxy-6-[(E)-styryl|benzamide (23a)

Dissolve compound 8 (1.0 g, 2.96 mmol) in anhydrous
ethanol (20 ml), add in urea (0.27 g, 4.44 mmol), reflux to
react for 12h, after completion of the reaction, pour the solu-
tion into ice water and extract three times with ethyl acetate,
pool the organic layer, dry over anhydrous magnesium sul-
fate, filter and concentrate the solution, feed the solution to a
silica gel column, evaporate the solvent in the eluent to obtain
a white solid as the desired product (0.89 g, 80%). 'H NMR
(400 MHz, DMSO-d,): 1.79 (s, 3H), 1.82 (s, 3H), 3.34 (d,
J=7.6 Hz, 2H), 3.83 (s, 3H), 5.21 (t, J=7.6 Hz, 1H), 6.20 (s,
2H), 6.65 (s, 1H), 6.81 (d, I=16.0 Hz, 1H), 7.26 (d,J=16.0 Hz,
1H), 7.32 (d, J=7.6 Hz, 1H), 7.43 (d, J=7.6 Hz, 2H), 7.45 (1,
J=7.6 Hz, 2H), 9.89 (s, 1H), 11.77 (s, 1H).

Example 179

Preparation of N-amidino-2-hydroxy-3-isopentenyl-
4-methoxy-6-[(E)-styryl|benzamide (23b)

Use compound 9 and guanidine as materials, and follow
the method described in Example 178 to obtain a white solid
as the target product (80%). 'H NMR (400 MHz, DMSO-d,):
1.78 (s,3H), 1.81 (s,3H),3.32 (d, J=7.6 Hz, 2H), 3.79 (s, 3H),
50 (t, J=7.6 Hz, 1H), 532 (s, 1H), 6.45 (s, 2H), 6.69 (s, 1H),
6.80 (d, J=16.0 Hz, 1H), 7.27 (d, I=16.0 Hz, 1H), 7.30 (d,
J=7.6Hz, 1H),7.38 (d, J=7.6 Hz, 2H), 7.42 (t, ]=7.6 Hz, 2H),
8.23 (s, 1H), 9.89 (s, 1H).

Example 180

Preparation of 2-aminoacetoxy-3-isopentenyl-4-
methoxy-6-[(E)-styryl|benzoate (24a)

Dissolve compound 8 (1.5 g, 4.26 mmol) and triethylamine
(1.3 g, 12.8 mmol) in dichloromethane, add dropwise acetyl
chloride solution in dichloromethane at 0° C. (prepared from
aminoacetic acid (0.48 g, 6.39 mmol) and thionyl chloride),
after completion of addition, react at room temperature for
8-10 h until completion. Wash the organic layer successively
with water, dilute hydrochloric acid, and saturated brine, dry
the organic solution over anhydrous magnesium sulfate, filter
and concentrate the solution, and feed the residue to silica gel
column, evaporate the solvent in the eluent to obtain a white
solid as the target product (1.36 g, 78%). "HNMR (400 MHz,
DMSO-dy): 1.78 (s, 3H), 1.81 (s, 3H), 332 (d, J=7.6 Hz, 2H),
3.59 (s, 2H), 3.73 (s, 3H), 3.88 (s, 3H), 5.12 (s, 2H), 5.20 1,
J=7.6Hz, 1H), 6.72 (s, 1H), 6.82 (d, J=16.0 Hz, 1H), 7.26 (d,
J=16.0Hz, 1H), 732 (d,J=7.6 Hz, 1H), 7.42 (d, I=7.6 Hz, 2H),
7.48 (t,J=7.6 Hz, 2H).

Example 181

Preparation of 2-Aminoacetoxy-3-isopentenyl-4-
methoxy-6-[(E)-styryl]benzoic acid (24b)

Use compound 1 as material, and follow the method
described in Example 180 to obtain a white solid as the target
product (80%). "HNMR (400 MHz, DMSO-d,): 1.79 (s, 3H),
1.83 (s,3H),3.33 (d, I=7.6 Hz, 2H), 3.57 (s, 2H), 3.78 (s, 3H),
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5.11 (s, 2H), 5.22 (t, I=7.6 Hz, 1H), 6.73 (s, 1H), 6.80 (d,
J=16.0 Hz, 1H), 7.26 (d, J=16.0 Hz, 1H), 733 (d, J=7.6 Hz,
1H), 7.43 (d, I=7.6 Hz, 2H), 7.45 (1, ]=7.6 Hz, 2H), 12.32 (s,
1H).

Example 182

Preparation of
2-isopentenyl-3-aminoacetoxy-5-[ (E)styryl]anisole
24c)

Use compound 10 as material, and follow the method
described in Example 180 to obtain a white solid as the target
product (79%). "HNMR (400 MHz, DMSO-d,): 1.80 (s, 3H),
1.84 (s,3H),3.34 (d,J=7.6 Hz, 2H), 3.59 (s, 2H), 3.76 (s, 3H),
5.13 (s, 2H), 5.21 (1, J=7.6 Hz, 1H), 6.36 (s, 1H), 6.39 (s, 1H),
6.81 (d, J=16.0 Hz, 1H), 7.24 (d, I=16.0 Hz, 1H), 7.32 (d,
J=7.6Hz, 1H),7.43 (d, J=7.6 Hz, 2H), 7.49 (t, I=7.6 Hz, 2H).

Example 183

Preparation of 2-(pyrrol-2-carboxamido)-3-isopente-
nyl-4-methoxy-6-[(E)-styryl|benzoate (24d)

Use compound 8 and pyrrolyl-2-carbonyl chloride as
materials, and follow the method described in Example 180 to
obtain a white solid as the target product (78%). 1H NMR
(400 MHz, DMSO-d,): 1.62 (m, 2H), 1.78 (m, 2H), 1.80 (s,
3H), 1.84 (s, 3H), 2.78 (m, 2H), 3.34 (d, I=7.6 Hz, 2H), 3.58
(m, 1H),3.78 (s,3H), 3.88 (s, 3H), 4.56 (s, 1H), 5.21 (t, J=7.6
Hz, 1H), 6.73 (s, 1H), 6.81 (d, I=16.0 Hz, 1H), 7.27 (d, J=16.0
Hz, 1H), 7.45 (m, SH).

Example 184

Preparation of 2-(pyrrol-2-carboxamido)-3-isopente-
nyl-4-methoxy-6-[ (E)-styryl]|benzoic acid (24e)

Use compound 1 and pyrrolyl-2-carbonyl chloride as
materials, and follow the method described in Example 180 to
obtain a white solid as the target product (81%). '"H NMR
(400 MHz, DMSO-dy): 1.68 (m, 2H), 1.75 (m, 2H), 1.79 (s,
3H), 1.83 (s, 3H), 2.80 (m, 2H), 3.32 (d, I=7.6 Hz, 2H), 3.59
(m, 1H),3.78(s,3H), 4.53 (s, 1H), 5.22(t,J=7.6 Hz, 1H), 6.72
(s, 1H),6.79 (d,J=16.0 Hz, 1H),7.29 (d,J=16.0 Hz, 1H), 7.45
(m, 5H), 12.21 (s, 1H).

Example 185

Preparation of 2-isopentenyl-3-(pyrrol-2-formy-
loxy)-5-[ (E)-styryl]anisole (24f)

Use compound 10 and pyrrolyl-2-carbonyl chloride as
materials, and follow the method described in Example 180 to
obtain a white solid as the target product (85%). *"H NMR
(400 MHz, DMSO-dy): 1.69 (m, 2H), 1.74 (m, 2H), 1.79 (s,
3H), 1.83 (s, 3H), 2.82 (m, 2H), 3.22 (d, I=7.6 Hz, 2H), 3.54
(m, 1H),3.78(s,3H), 4.52 (s, 1H), 5.23 (t,]J=7.6 Hz, 1H), 6.35
(s, 1H), 6.41 (s, 1H), 6.79 (d, I=16.0 Hz, 1H), 7.27 (d, J=16.0
Hz, 1H), 7.45 (m, SH).

Example 186

Preparation of methyl 2-acetoxy-3-isopentenyl-4-
methoxy-6-[(E)-styryl]|benzoate (24g)

Use compound 8 and acetyl chloride as materials, and
follow the method described in Example 180 to obtain a white
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solid as the target product (82%). 1H NMR (400 MHz,
DMSO-dy): 1.79 (s, 3H), 1.83 (s, 3H), 2.08 (s, 3H), 332 (d,
J=7.6 Hz, 2H), 3.73 (s, 3H), 3.89 (s, 3H), 5.23 (t, J=7.6 Hz,
1H), 6.72 (s, 1H), 6.79 (d, J=16.0Hz, 1H), 719 (d, J=16.0 Hz,
1H), 7.30 (d, J=7.6 Hz, 1H), 7.43 (d, J=7.6 Hz, 2H), 7.45 (1,
J=7.6 Hz, 2H).

Example 187

Preparation of 2-(pyrrol-2-formyloxy)-3-isopente-
nyl-4-methoxy-6-[(E)-styryl]benzoic acid (24h)

Use compound 9 and acetyl chloride as material, and fol-
low the method described in Example 180 to obtain a white
solid as the target product (85%). 'H NMR (400 MHz,
DMSO-dy): 1.77 (s, 3H), 1.85 (s, 3H), 2.07 (s, 3H), 334 (d,
J=7.6 Hz, 2H), 3.78 (s, 3H), 5.25 (t, J=7.6 Hz, 1H), 6.70 (s,
1H), 6.79 (d, J=16.0 Hz, 1H), 78 (d, J=16.0 Hz, 1H), 7.32 (d,
J=7.6Hz, 1H),7.45 (d, J=7.6 Hz, 2H), 7.49 (t, ]=7.6 Hz, 2H),
12.54 (s, 1H).

Example 188

Preparation of 2-isopentenyl-3-(pyrrol-2-formy-
loxy)-5-[(E)-styryl]anisole (241)

Use compound 10 and acetyl chloride as materials, and
follow the method described in Example 180 to obtain a white
solid as the target product (87%). 'H NMR (400 MHz,
DMSO-dy): 1.79 (s, 3H), 1.83 (s, 3H), 2.08 (s, 3H), 3.38 (d,
J=7.6 Hz, 2H), 3.78 (s, 3H), 5.23 (t, J=7.6 Hz, 1H), 6.37 (s,
1H), 6.40(s, 1H), 6.78 (d, I=16.0 Hz, 1H), 7.27 (d,J=16.0 Hz,
1H), 7.31 (d, J=7.6 Hz, 1H), 7.43 (d, J=7.6 Hz, 2H), 7.48 1,
J=7.6 Hz, 2H).

Example 189

Preparation of 2-(pyridyl-3-formylox)-3-isopentenyl-
4-methoxy-6-[(E)-styryl]-benzoate (24j)

Use compound 8 and pyridyl-3-carbonylchloride as mate-
rials, and follow the method described in Example 180 to
obtain a white solid as the target product (86%). 1H NMR
(400 MHz, DMSO-dy): 1.78 (s, 3H), 1.83 (s, 3H), 3.34 (d,
J=7.6 Hz, 2H), 3.78 (s, 3H), 3.89 (s, 3H), 5.23 (t, J=7.6 Hz,
1H), 6.70(s, 1H), 6.78 (d, I=16.0 Hz, 1H), 7.27 (d,J=16.0 Hz,
1H), 7.31 (d, J=7.6 Hz, 1H), 7.43 (d, J=7.6 Hz, 2H), 7.48 (m,
3H), 8.17 (d, J=8.0 Hz, 1H), 8.71 (d, J=8.0 Hz, 1H), 9.04 (s,
1H).

Example 190

Preparation of 2-(pyridyl-3-formylox)-3-isopentenyl-
4-methoxy-6-[(E)-styryl]benzoic acid (24k)

Use compound 1 and pyridyl-3-carbonyl chloride as mate-
rials, and follow the method described in Example 180 to
obtain a white solid as the target product (84%). *"H NMR
(400 MHz, DMSO-d,): 1.79 (s, 3H), 1.84 (s, 3H), 3.35 (d,
J=7.6 Hz, 2H), 3.78 (s, 3H), 5.22 (t, J=7.6 Hz, 1H), 6.72 (s,
1H), 6.79 (d, J=16.0 Hz, 1H), 7.28 (d, J=16.0 Hz, 1H), 732 (d,
J=7.6 Hz, 1H), 7.44 (d, J=7.6 Hz, 2H), 7.47 (m, 3H), 8.16 (d,
J=8.0 Hz, 1H), 8.73 (d, J=8.0 Hz, 1H), 9.08 (s, 1H), 12.32 (s,
1H).
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Example 191

Preparation of 2-isopentenyl-3-(pyridyl-3-formy-
loxy)-5-[ (E)-styryl]anisole (241)

Use compound 10 and pyridyl-3-carbonyl chloride as
materials, and follow the method described in Example 180 to
obtain a white solid as the target product (87%). *"H NMR
(400 MHz, DMSO-d,): 1.77 (s, 3H), 1.82 (s, 3H), 3.32 (d,
J=7.6 Hz, 2H), 3.73 (s, 3H), 5.28 (t, J=7.6 Hz, 1H), 631 (s,
1H), 6.35 (s, 1H), 6.79 (d, I=16.0 Hz, 1H), 7.27 (d,J=16.0 Hz,
1H), 730 (d, J=7.6 Hz, 1H), 7.42 (d, J=7.6 Hz, 2H), 7.45 (m,
3H), 8.14 (d, J=8.0 Hz, 1H), 8.71 (d, J=8.0 Hz, 1H), 9.03 (s,
1H).

Example 192

Preparation of 2-(N,N-dimethylacetyloxy)-3-isopen-
tenyl-4-methoxy-6-[ (E)-styryl|benzoate (24m)

Use compound 8 and N,N-dimethylacetyl chloride as
materials, and follow the method described in Example 180 to
obtain a white solid as the target product (79%). '"H NMR
(400 MHz, DMSO-d,): 1.71 (s, 3H), 1.79 (s, 3H), 2.27 (s,
6H),3.30(s, 2H), 3.35(d, J=7.6 Hz, 2H), 3.73 (s, 3H), 3.87 (s,
3H), 5.28 (t, I=7.6 Hz, 1H), 6.73 (s, 1H), 6.80 (d, I=16.0 Hz,
1H),7.27 (d,J=16.0 Hz, 1H), 7.30 (d, I=7.6 Hz, 1H), 7.42 (d,
J=7.6 Hz, 2H), 7.45 (t, J=7.6 Hz, 2H).

Example 193

Preparation of 2-(N,N-dimethylacetyloxy)-3-isopen-
tenyl-4-methoxy-6-[(E)-styryl|benzoic acid (24n)

Use compound 1 and N,N-dimethylacetyl chloride as
materials, and follow the method described in Example 180 to
obtain a white solid as the target product (85%). '"H NMR
(400 MHz, DMSO-d,): 1.77 (s, 3H), 1.82 (s, 3H), 2.28 (s,
6H),3.31 (s, 2H),3.35(d, J=7.6 Hz, 2H), 3.73 (s, 3H), 5.23 (t,
J=7.6 Hz, 1H), 6.70 (s, 1H), 6.80 (d, J=16.0 Hz, 1H), 7.26 (d,
J=16.0 Hz, 1H), 7.31 (d, J=7.6 Hz, 1H), 7.43 (d, J=7.6 Hz,
2H), 7.47 (t,J=7.6 Hz, 2H), 12.32 (s, 1H).

Example 194

Preparation of 2-isopentenyl-3-(N,N-dimethylac-
etoxy)-5-[(E)-styryl]anisole (240)

Use compound 10 and N,N-dimethylacetyl chloride as
materials, and follow the method described in Example 180 to
obtain a white solid as the target product (86%). '"H NMR
(400 MHz, DMSO-d,): 1.79 (s, 3H), 1.83 (s, 3H), 2.25 (s,
6H),3.29 (s, 2H), 3.34 (d, J=7.6 Hz, 2H), 3.75 (s, 3H), 5.26 (t,
J=7.6Hz, 1H), 6.41 (s, 1H), 6.45 (s, 1H), 6.81 (d, J=16.0 Hz,
1H),7.27 (d,J=16.0 Hz, 1H), 7.30 (d, I=7.6 Hz, 1H), 7.42 (d,
J=7.6 Hz, 2H), 7.45 (t, J=7.6 Hz, 2H).

Example 195

Preparation of methyl 2-(1H-imidazol-2-formylox)-
3-isopentenyl-4-methoxy-6-[ (E)-styryl|benzoate
(24p)

Use compound 8 and 1H-imidazole-2-acetyl chloride as
materials, and follow the method described in Example 180 to
obtain a white solid as the target product (82%). *"H NMR
(400 MHz, DMSO-d,): 1.78 (s, 3H), 1.83 (s, 3H),32 (d, J=7.6
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Hz, 2H), 3.75 (s, 3H), 3.87 (s, 3H), 5.21 (t, I=7.6 Hz, 1H),
6.72 (s, 1H), 6.82 (d, I=16.0 Hz, 1H), 76 (d, ]=16.0 Hz, 1H),
731 (d, J=7.6 Hz, 1H), 7.43 (d, J=7.6 Hz, 2H), 7.47 (1, I=7.6
Hz, 2H), 8.06 (s, 1H), 8.34 (s, 11, 9.21 (s, 1H).

Example 196

Preparation of 2-(1H-imidazolyl-2-formylox)-3-iso-
pentenyl-4-methoxy-6-[ (E)-styryl|benzoic acid (24q)

Use compound 1 and 1H-imidazolyl-2-acetyl chloride as
materials, and follow the method described in Example 180 to
obtain a white solid as the target product (85%). *"H NMR
(400 MHz, DMSO-d,): 1.79 (s, 3H), 1.83 (s, 3H), 36 (d, J=7.6
Hz, 2H), 3.75 (s, 3H), 5.23 (t, J=7.6 Hz, 1H), 6.70 (s, 1H),
6.80(d,J=16.0 Hz, 1H), 74 (d, J=16.0 Hz, 1H), 7.30 (d, J=7.6
Hz, 1H), 7.42 (d, J=7.6 Hz, 2H), 7.45 (t, J=7.6 Hz, 2H), 8.06
(s, 1H), 8.32 (s, 1H), 8.98 (s, 1H), 12.32 (s, 1H).

Example 197

Preparation of 2-isopentenyl-3-(1H-imidazolyl-2-
formyloxy)-5-[(E)-styryl|anisole (24r)

Use compound 10 and 1H-imidazolyl-2-acetyl chloride as
materials, and follow the method described in Example 180 to
obtain a white solid as the target product (79%). '"H NMR
(400 MHz, DMSO-dy): 1.78 (s, 3H), 1.82 (s, 3H), 3.25 (d,
J=7.6 Hz, 2H), 3.73 (s, 3H), 5.20 (t, J=7.6 Hz, 1H), 6.32 (s,
1H), 6.38 (s, 1H), 6.80 (d, I=16.0 Hz, 1H), 7.25(d, J=16.0 Hz,
1H), 7.31 (d, J=7.6 Hz, 1H), 7.43 (d, J=7.6 Hz, 2H), 7.47 (1,
J=7.6 Hz, 2H), 8.07 (s, 1H), 8.35 (s, 1H), 9.02 (s, 1H).

Example 198

Preparation of methyl 2-(N-benzylaminomethoxy)-
3-isopentenyl-4-methoxy-6-[ (E)-styryl|benzoate
25a)

Dissolve compound 8 (1.0 g, 2.84 mmol), N-benzyl metha-
nolamine (0.50 g, 3.70 mmol), triphenylphosphine (0.97 g,
3.70 mmol) in dry THF (40 ml), Add DEAD (0.6 g, 3.70
mmol) solution in THF dropwise at 0° C. dropwise. After
completing the addition, react at room temperature for 4-6
hours, after completion of the reaction, pour the reaction
mixture into saturated brine, extract with ethyl acetate, pool
the organic layer and dry over anhydrous magnesium sulfate,
filter and concentrate the organic solution, feed the residual
solution to a silica gel column, evaporate the solvent in the
eluent to obtain a white solid as the target product (1.04 g,
78%). 'H NMR (400 MHz, DMSO-d,): 1.78 (s, 3H), 1.82 (s,
3H), 32 (d, I=7.6 Hz, 2H), 3.75 (s, 3H), 3.81 (s, 2H), 3.88 (s,
3H), 4.56 (s, 1H), 51 (t, J=7.6 Hz, 1H), 5.30 (s, 2H), 6.50 (s,
1H), 6.82 (d, I=16.0 Hz, 1H), 7.28 (d, J=16.0 Hz, 1H), 7.32
(m, 6H), 7.45 (m, 4H).

Example 199

Preparation of 2-aminomethoxy-3-isopentenyl-4-
methoxy-6-[(E)-styryl]-benzoate (26a)

Dissolve compound 25a (1.0 g, 2.12 mmol) in ethanol (20
ml), add in zinc powder (0.42 g, 6.36 mmol) and ammonium
formate (0.20 g, 3.18 mmol), stir the reaction mixture at room
temperature for 10h, after completion of the reaction, filter
out the insoluble, concentrate the filtrate, feed the filtrate to a
chromatographic column, evaporate the solvent in the eluent
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to obtain a white solid as the product (0.73 g, 90%). 'H NMR
(400 MHz, DMSO-d): 1.77 (s, 3H), 1.82 (s, 3H), 3.26 (d,
J=7.6Hz, 2H),3.75 (s,3H), 3.89 (s, 3H), 4.21 (s, 2H), 5.21 (1,
J=7.6 Hz, 1H), 530 (s, 2H), 6.50 (s, 1H), 6.80 (d, J=16.0 Hz,
1H), 7.26 (d, I=16.0 Hz, 1H), 730 (t, J=7.6 Hz, 1H), 7.42 (d,
J=7.6 Hz, 2H), 7.45 (t, J=7.6 Hz, 2H).

Example 200

Preparation of 2-aminomethoxy-3-isopentenyl-4-
methoxy-6-[(E)-styryl|benzoic acid (26b)

Use compound 26a as material, and follow the method
described in Example 8 to obtain a white solid as the target
product (80%). 'HNMR (400 MHz, DMSO-dy): 1.78 (s, 3H),
1.81(s,3H),3.22 (d,J=7.6 Hz, 2H), 3.76 (5, 3H), 4.11 (s, 2H),
5.22 (t, J=7.6 Hz, 1H), 5.38 (s, 2H), 6.71 (s, 1H), 6.83 (d,
J=16.0 Hz, 1H), 7.24 (d, J=16.0 Hz, 1H), 7.28 (t, J=7.6 Hz,
1H), 7.39 (d, J=7.6 Hz, 2H), 7.46 (t, J=7.6 Hz, 2H), 12.47 (s,
1H).

Example 201

Preparation of
2-isopentenyl-3-aminomethoxy-5-[ (E)-styryl]anisole
(26¢)

Use compound 26a as material, and follow the method
described in Example 111 to obtain a white solid as the target
product (85%). "HNMR (400 MHz, DMSO-dy): 1.79 (s, 3H),
1.81(s,3H),3.28 (d,J=7.6 Hz, 2H), 3.73 (s, 3H), 4.12 (s, 2H),
5.20(t,J=7.6 Hz, 1H), 5.31 (s, 2H), 635 (s, 1H), 6.38 (s, 1H),
6.81 (d, J=16.0 Hz, 1H), 7.25 (d, J=16.0 Hz, 1H), 7.29 (t,
J=7.6Hz, 1H),7.38 (d, J=7.6 Hz, 2H), 7.43 (t, I=7.6 Hz, 2H).

Example 202

Preparation of 2-(1,4-dibenzyl-piperazin-2-yl)meth-
oxy-3-isopentenyl-4-methoxy-6-[ (E)-styryl|benzoate
(25b)

Use compound 8 and 1,4-dibenzyl-piperazin-2-ylmetha-
nol as materials, and follow the method described in Example
199 to obtain a white solid as the target product (80%). ‘H
NMR (400 MHz, DMSO-dy): 1.79 (s, 3H), 1.81 (s, 3H), 2.42
(m, 2H), 2.46 (m, 4H), 3.20 (d, J=7.6 Hz, 2H), 336 (m, 1H),
3.62 (s, 4H), 3.73 (s, 3H), 3.91 (s, 3H), 4.12 (dd, J1=7.6 Hz,
J2=12.0Hz, 2H), 5.20 (t,J=7.6 Hz, 1H), 6.70 (s, 1H), 6.81 (d,
J=16.0 Hz, 1H), 7.10 (d, J=7.6 Hz, 4H), 7.25 (d, J=16.0 Hz,
1H), 7.34 (m, 6H), 7.45 (m, SH).

Example 203

Preparation of methyl 2-(piperazin-2-yl)methoxy-3-
isopentenyl-4-methoxy-6-[ (E)-styryl|benzoate (26d)

Use compound 25b as material, and follow the method
described in Example 200 to obtain a white solid as the target
product (92%). 'HNMR (400 MHz, DMSO-d): 1.79 (s, 3H),
1.81 (s, 3H), 2.63 (m, 2H), 2.67 (m, 4H), 313 (d, J=7.6 Hz,
2H),3.36 (m, 1H), 3.76 (s, 3H), 3.89 (s, 3H), 4.14 (dd, J1=7.6
Hz, J2=12.0Hz, 2H), 433 (s, 2H), 51 (t,J=7.6 Hz, 1H), 638 (s,
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1H), 6.82 (d,1=16.0 Hz, 1H), 7.24 (d, I=16.0 Hz, 1H), 7.29 (t.
J=7.6 Hz, 1H), 7.37 (d, J=7.6 Hz, 2H), 7.45 (1, 1=7.6 Hz, 2H).

Example 204

Preparation of 2-(piperazin-2-yl)methoxy-3-isopen-
tenyl-4-methoxy-6-[ (E)-styryl|benzoic acid (26¢)

Use compound 26d as material, and follow the method
described in Example 8 to obtain a white solid as the target
product (90%). "HNMR (400 MHz, DMSO-d,): 1.78 (s, 3H),
1.82 (s, 3H), 2.61 (m, 2H), 2.65 (m, 4H), 3.22 (d, J=7.6 Hz,
2H), 3.37 (m, 1H), 3.78 (s, 3H), 4.12 (dd, J1=7.6 Hz, J2=12.0
Hz, 2H), 4.51 (s, 2H), 53 (t, I=7.6 Hz, 1H), 6.60 (s, 1H), 6.81
(d, =16.0Hz, 1H),7.25 (d, I=16.0 Hz, 1H), 731 (1, ]=7.6 Hz,
1H), 7.35 (d, J=7.6 Hz, 2H), 7.42 (t, J=7.6 Hz, 2H), 12.35 (s,
1H).

Example 205

Preparation of 2-isopentenyl-3-(piperazin-2-yl)meth-
oxy-5-[(E)-styryl]anisole (26f)

Use compound 26d as material, and follow the method
described in Example 113 to obtain a white solid as the target
product (68%). 'H NMR (400 MHz, DMSO-d): 1.79 (s, 3H),
1.81 (s, 3H), 2.63 (m, 2H), 2.67 (m, 4H), 315 (d, J=7.6 Hz,
2H), 3.39 (m, 1H), 3.79 (s, 3H), 4.11 (dd, J1=7.6 Hz, J2=12.0
Hz, 2H), 4.48 (s, 2H), 5.21 (t, J=7.6 Hz, 1H), 69 (s, 1H), 6.35
(s, 1H),6.79 (d,J=16.0 Hz, 1H), 7.24 (d, J=16.0Hz, 1H), 7.28
(t, J=7.6 Hz, 1H), 737 (d, J=7.6 Hz, 2H), 7.41 (t, J=7.6 Hz,
2H).

Example 206

Preparation of 2-iso-ureido-3-isopentenyl-4-meth-
oxy-6-[(E)-styryl]-benzoate (27a)

Dissolve compound 8 (1.0 g, 2.84 mmol) and aminocya-
nide (0.24 g, 5.68 mmol) in ethylether (20 ml), aerate in
hydrogen chloride gas at 0° C. for 1h, then react at room
temperature for 6h until completion, subsequently wash the
reaction solution successively with water and saturated brine,
desiccate the organic liquid over anhydrous magnesium sul-
fate, filter, and concentrate the liquid and redissolve the resi-
due, feed the solution into a chromatographic column, evapo-
rate the solvent in the eluent to obtain a white solid as the
target product (0.88 g, 79%). 'H NMR (400 MHz, DMSO-
dg): 1.79 (s, 3H), 1.81 (s, 3H), 3.22 (d, J=7.6 Hz, 2H), 3.78 (s,
3H), 3.89 (s, 3H), 41 (s, 1H), 4.85 (s, 1H), 5.24 (t, I=7.6 Hz,
1H), 6.68 (s, 1H), 6.80 (d, I=16.0 Hz, 1H), 74 (d, I=16.0 Hz,
1H), 7.30 (t, J=7.6 Hz, 1H), 7.35 (d, I=7.6 Hz, 2H), 7.47 (1,
J=7.6 Hz, 2H).

Example 207

Preparation of 2-iso-ureido-3-isopentenyl-4-meth-
oxy-6-[(E)-styryl|benzoic acid (27b)

Use compound 1 as material, and follow the method
described in Example 206 to obtain a white solid as the target
product (75%). "HNMR (400 MHz, DMSO-d,): 1.80 (s, 3H),
1.83 (s,3H),3.29 (d, I=7.6 Hz, 2H), 3.73 (s, 3H), 4.18 (s, 1H),
4.80 (s, 1H), 5.23 (t, J=7.6 Hz, 1H), 6.60 (s, 1H), 6.75 (d,
J=16.0Hz, 1H), 7.18 (d, J=16.0 Hz, 1H), 79 (t, J=7.6 Hz, 1H),
7.38 (d, I=7.6 Hz, 2H), 7.45 (t, J=7.6 Hz, 2H), 12.21 (s, 1H).
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Example 208

Preparation of
2-isopentenyl-3-isoureido-5-[(E)-styryl]anisole (27¢)

Use compound 9 as material, and follow the method
described in Example 206 to obtain a white solid as the target
product (74%). "HNMR (400 MHz, DMSO-d,): 1.81 (s, 3H),
1.82(s,3H),3.23 (d,J=7.6 Hz, 2H), 3.75 (5, 3H), 4.13 (s, 1H),
4.65 (s, 1H), 50 (t, J=7.6 Hz, 1H), 635 (s, 1H), 6.42 (s, 1H),
6.78 (d, J=16.0 Hz, 1H), 7.19 (d, J=16.0 Hz, 1H), 7.24 (t,
J=7.6Hz, 1H),7.34 (d, J=7.6 Hz, 2H), 7.39 (t, I=7.6 Hz, 2H),
7.45 (t,1=7.6 Hz, 2H).

Example 209

Preparation of methyl 2-Hydrazinoformyloxy-3-
isopentenyl-4-methoxy-6-[ (E)-styryl|benzoate (29a)

Dissolve compound 8 (1.0 g, 2.84 mmol) and triethylamine
(0.43 g, 4.26 mmol) in dichloromethane (30 ml), add drop-
wise chloroformyl chloride at 0° C. (0.40 g, 3.98 mmol), after
finishing the addition, react at room temperature for 4h, cool
the solution to 0° C., add dropwise hydrazine (0.2 g, 5.68
mmol) dichloromethane solution slowly at room tempera-
ture, after finishing the addition react at room temperature
until finishing the reaction, subsequently wash the solution
successively with water, dilute hydrochloric acid and satu-
rated brine, dry the organic layer over anhydrous magnesium
sulfate. Filter and concentrate the solution, and redissolve the
residue, feed the solution into a chromatographic column,
evaporate the solvent in the eluent to obtain a white solid as
the target product (0.87 g, 75%). 'H NMR (400 MHz,
DMSO-d,): 1.78 (s,3H), 1.81 (s, 3H), 3.24 (d, J=7.6 Hz, 2H),
3.78 (s, 3H), 3.87 (s, 3H), 45 (s, 2H), 6.73 (s, 1H), 6.79 (d,
J=16.0 Hz, 1H), 7.24 (d, J=16.0 Hz, 1H), 7.34 (d, J=7.6 Hz,
2H), 7.39 (1, I=7.6 Hz, 2H), 7.42 (s, 1H), 7.45 (t, J=7.6 Hz,
2H).

Example 210

Preparation of 2-Hydrazinoformyloxy-3-isopentenyl-
4-methoxy-6-[(E)-styryl]benzoic acid (29b)

Use compound 1 as material, and follow the method
described in Example 209 to obtain a white solid as the target
product (74%). 'HNMR (400 MHz, DMSO-d): 1.77 (s, 3H),
1.80(s,3H),3.25(d,J=7.6 Hz, 2H), 3.78 (5, 3H), 4.12 (s, 2H),
6.70 (s, 1H), 6.82 (d, J=16.0Hz, 1H), 7.26 (d, J=16.0 Hz, 1H),
7.30 (d, J=7.6 Hz, 2H), 7.34 (t, ]=7.6 Hz, 2H), 7.38 (s, 1H),
7.42 (t,J=7.6 Hz, 2H), 12.13 (s, 1H).

Example 211

Preparation of 2-isopentenyl-3-hydrazinoformylox-
5-[(E)-styryl]anisole (29¢)

Use compound 9 as material, and follow the method
described in Example 209 to obtain a white solid as the target
product (74%). 'HNMR (400 MHz, DMSO-dy): 1.78 (s, 3H),
1.81(s,3H),3.26 (d,J=7.6 Hz, 2H), 3.79 (5, 3H), 4.18 (s, 2H),
68 (s, 1H), 6.32 (s, 1H), 6.80 (d, J=16.0 Hz, 1H), 7.23 (d,
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J=16.0 Hz, 1H), 7.29 (d, I=7.6 Hz, 2H), 7.32 (t, J=7.6 Hz,
2H), 7.39 (s, 1H), 7.43 (t, J=7.6 Hz, 2H).

Example 212

Preparation of methyl 2-methoxycarbonylformyloxy-
3-isopentenyl-4-methoxy-6-[ (E)-styryl|benzoate
(30a)

Use compound 8 and methyl 2-chloro-2-carbonyl acetate
as materials, and follow the method described in Example
180 to obtain a white solid as the target product (78%). 'H
NMR (400 MHz, DMSO-dy): 1.79 (s, 3H), 1.82 (s, 3H), 3.27
(d, J=7.6Hz, 2H),3.67 (s, 3H), 3.74 (s, 3H), 3.87 (s, 3H), 5.23
(t, JI=7.6 Hz, 1H), 6.70 (s, 1H), 6.82 (d, J=16.0 Hz, 1H), 7.28
(d, J=16.0 Hz, 1H), 7.31 (t, J=7.6 Hz, 2H), 7.38 (s, 1H), 7.42
(t, J=7.6 Hz, 2H).

Example 213

Preparation of methyl 2-carboxyformylxy-3-isopen-
tenyl-4-methoxy-6-[(E)-styryl|benzoate (31a)

Dissolve compound 30a (1.0, 2.28 mmol) in THF (20 ml),
add in 10% NaOH (10 ml) solution, stir the reaction solution
at room temperature for 3h to complete the reaction, pour the
reaction solution into ice-water, add in 10% hydrochloric acid
to adjust the pH to less than 2, extract with ethyl acetate,
desiccate the extract over anhydrous magnesium sulfate, filter
and concentrate the solution, redissolve the residue, feed the
solution into a chromatographic column, evaporate the sol-
vent in the eluent to obtain a white solid as the target product
(0.87 g, 90%). 'H NMR (400 MHz, DMSO-d,): 1.79 (s, 3H),
1.82(s,3H),3.24 (d, I=7.6 Hz, 2H), 3.74 (s, 3H), 3.88 (s, 3H),
51 (t, J=7.6 Hz, 1H), 6.73 (s, 1H), 6.81 (d, J=16.0 Hz, 1H),
7.26 (d, I=16.0 Hz, 1H), 7.30 (t, J=7.6 Hz, 2H), 7.39 (s, 1H),
7.45 (t,J=7.6 Hz, 2H), 12.56 (s, 1H).

Example 214

Preparation of 2-formyloxylformylox-3-isopentenyl-
4-methoxy-6-[(E)-styryl]benzoic acid (30b)

Use compound 1 and methyl 2-chloro-2-carbonyl acetate
as materials, and follow the method described in Example
180 to obtain a white solid as the target product (78%). ‘H
NMR (400 MHz, DMSO-d,): 1.77 (s, 3H), 1.80 (s, 3H), 34 (d,
J=7.6 Hz, 2H), 3.68 (s, 3H), 3.75 (s, 3H), 5.21 (t, J=7.6 Hz,
1H), 6.73 (s, 1H), 6.80 (d, J=16.0 Hz, 1H), 76 (d, I=16.0 Hz,
1H), 7.28 (t, J=7.6 Hz, 2H), 7.31 (s, 1H), 7.41 (t, J=7.6 Hz,
2H), 12.23 (s, 1H).

Example 215

Preparation of 2-carboxyformyloxy-3-isopentenyl-4-
methoxy-6-[(E)-styryl]benzoic acid (31b)

Use compound 30b as material, and follow the method
described in Example 213 to obtain a white solid as the target
product (85%). 'H NMR (400 MHz, DMSO-d): 1.79 (s, 3H),
1.82 (s, 3H), 3.26 (d, J=7.6 Hz, 2H), 3.77 (s, 3H), 51 (t, I=7.6
Hz, 1H), 6.72 (s, 1H), 6.81 (d, J=16.0 Hz, 1H), 7.24 (d,J=16.0
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Hz, 1H),7.29 (t, ]=7.6 Hz, 2H), 7.32 (s, 1H), 7.45 (t, 1=7.6 Hz,
2H), 12.23 (s, 1H), 12.78 (s, 1H).

Example 216

Preparation of 2-isopentenyl-3-formyloxyl
formyloxy-5-[(E)-styryl]anisole (30c)

Use compound 9 and methyl 2-chloro-2-carbonyl-acetate
as materials, and follow the method described in Example
180 to obtain a white solid as the target product (79%). ‘H
NMR (400 MHz, DMSO-dy): 1.78 (s, 3H), 1.82 (s, 3H), 3.27
(d,J=7.6 Hz, 2H), 3.67 (s,3H),3.75 (s, 3H), 5.21 (t,]=7.6 Hz,
1H), 637 (s, 1H), 6.42 (s, 1H), 6.81 (d, J=16.0 Hz, 1H), 7.23
(d, JI=16.0 Hz, 1H), 7.29 (t, J=7.6 Hz, 2H), 7.35 (s, 1H), 7.45
(t, J=7.6 Hz, 2H).

Example 217

Preparation of 2-isopentenyl-3-carboxyformyloxy-5-
[(E)-styryl]anisole (31c)

Use compound 30c as material, and follow the method
described in Example 213 to obtain a white solid as the target
product (85%). 'HNMR (400 MHz, DMSO-dy): 1.78 (s, 3H),
1.82 (s, 3H), 3.26 (d, J=7.6 Hz, 2H), 3.78 (s, 3H), 5.23 (1,
J=7.6 Hz, 1H), 6.34 (s, 1H), 6.41 (s, 1H), 6.80 (d, J=16.0 Hz,
1H), 7.25 (d, J=16.0 Hz, 1H), 7.29 (t, I=7.6 Hz, 2H), 7.37 (s,
1H), 7.44 (t, I=7.6 Hz, 2H), 12.54 (s, 1H).

Example 218

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-styryl]benzamide (32)

Dissolve compound 8 (1.0 g, 2.84 mmol) in methanolic
ammonia (10%, 10 ml), reflux to react for 4-6h, after comple-
tion, pour the solution into ice water, extract the solution with
ethyl acetate, desiccate the organic layer over anhydrous
magnesium sulfate. Filter and concentrate the solution, redis-
solve the residue, feed the solution into a chromatographic
column, evaporate the solvent in the eluent to obtain a white
solid as the target product (0.86 g, 92%). "H NMR (400 MHz,
DMSO-d,): 1.79 (s, 3H), 1.81 (s, 3H), 3.25 (d, J=7.6 Hz, 2H),
3.77 (s, 3H), 5.20 (t, J=7.6 Hz, 1H), 6.68 (s, 1H), 6.80 (d,
J=16.0Hz, 1H), 7.24 (d,J=16.0 Hz, 1H), 79 (t, J=7.6 Hz, 2H),
7.36 (s, 1H), 7.44 (t, I=7.6 Hz, 2H), 7.90 (s, 2H).

Example 219

Preparation of
2,4-dihydroxy-3-isopentenyl-6-[(E)-styryl|benzoic
acid (33)

Add cajanine 1 (0.1 g, 0.29 mmol) into hydroiodic acid (10
ml, 55%), reflux to react for 2 h, after completion of the
reaction, cool the reactant, extract the solution with ethyl
acetate (3x30 ml). Pool the organic layer, wash successively
with water and saturated brine. Dry the solution over anhy-
drous magnesium sulfate, filter and rotary evaporate out the
solvent, redissolve the residue in petroleum ether/ethyl
acetate and recrystallize the solution to obtain a white solid as
the target product (66 mg, 70%). '"H NMR (400 MHz,
DMSO-dy): 1.65 (s, 3H), 1.78 (s, 3H), 332 (d, J=7.6 Hz, 2H),
5.23 (t,J=7.6 Hz, 1H), 6.59 (s, 1H), 6.82 (d, I=16.0 Hz, 1H),
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72 (d, J=16.0 Hz, 1H), 7.28 (t, J=7.6 Hz, 1H), 7.38 (t, I=7.6
Hz, 2H), 7.52 (d, J=7.6 Hz, 2H), 10.35 (s, 1H), 1132 (s, 1H),
12.30 (br, 1H).

Example 220

Preparation of the double bond hydrogenation
product of Cajanine (34)

Dissolve cajanine (0.1 g, 0.29 mmol) in 15 ml anhydrous
ethanol, add in 10 mg 5% PdC, hydrogenate at room tempera-
ture under 70 psi hydrogen pressure for 4h. After completion
of' the reaction, filter out the catalyst, evaporate the filtrate to
dryness to obtain double bond reduction product of cajanine,
i.e. the hydrogenated product 99 mg (98%). 'H NMR (400
MHz, CDCl,): 0.95 (d, J=6.4 Hz, 6H), 1.36 (m, 2H), 1.58 (m,
1H), 2.63 (t, J=7.6 Hz, 2H), 2.92 (t, J=7.6 Hz, 2H), 3.26 (1,
J=7.6 Hz, 2H), 3.78 (s, 3H), 6.19 (s, 1H), 7.20 (d, J=7.2 Hz,
2H), 7.30 (m, 3H), 10.5 (br, 1H), 11.63 (s, 1H).

Example 221

Preparation of methyl
2-hydroxy-4-methoxy-6-phenethyl benzoate (35)

Dissolve compound 7 (5.0 g, 0.0176 mol), in absolute
ethanol (50 ml), add in PdC (0.25 g), hydrogenate at room
temperature under 50 psi hydrogen pressure for 3h. After
completion of the reaction, filter out the catalyst, evaporate
the filtrate to dryness to obtain a white solid as the product
(97%). "H NMR (400 MHz, DMSO-dy): 2.77 (m, 2H), 2.84
(m, 2H),3.70 (s, 3H), 3.80 (s, 3H), 6.30(d, J=2.4 Hz, 1H), 633
(d, I=2.4 Hz, 1H), 7.18 (m, 3H), 7.27 (t, J=7.6 Hz, 2H), 10.35
(s, 1H).

Example 222

Preparation of methyl
2-hydroxy-3-isopentenyl-4-methoxy-6-phenethyl
benzoate (36)

Use compound 35 as material, and follow the method
described in Example 7 to obtain a white solid as the target
product (65%). '"H NMR (400 MHz, CDCL,): 1.67 (s, 3H),
1.78 (s, 3H), 2.84 (t, J=8.0 Hz, 2H), 3.18 (t, J=8.0 Hz, 2H),
3.33 (d, J=7.2 Hz, 2H), 3.79 (s, 3H), 3.95 (s, 3H), 5.20 (t,
J=7.2 Hz, 1H), 6.21 (s, 1H), 7.20 (m, 3H), 7.30 (t, I=7.2 Hz,
2H), 11.70 (s, 1H).

Example 223

Preparation of
2-hydroxy-3-isopentenyl-4-methoxy-6-phenethyl
benzoic acid (37)

Use compound 36 as material, and follow the method
described in Example 8 to obtain a white solid as the target
product (87%). "HNMR (400 MHz, DMSO-dy): 1.59 (s, 3H),
1.69 (s, 3H), 2.80 (t, J=7.6 Hz, 2H), 3.12 (t, J=7.6 Hz, 2H),
3.21 (d, J=6.8 Hz, 2H), 3.78 (s, 3H), 5.10 (t, J=6.8 Hz, 1H),
6.45 (s, 1H), 7.17 (t, J=7.2 Hz, 1H), 7.22 (d, J=7.2 Hz, 2H),
7.28 (t,J=7.2 Hz, 2H), 12.47 (br, 1H), 13.95 (br, 1H).
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Example 224

Preparation of methyl
2-0x0-4-hydroxy-6-methyl-cyclohexen-3-yl
carboxylate (38)

Dissolve sodium metal (3.1 g, 0.134 mol) in dry methanol
(200 ml), add in methyl acetoacetate (12.0 g, 0.103 mol) and
methyl crotonate (12.4 g, 0.124 mol at room temperature),
after finishing the addition, reflux to react for 6h to complete
the reaction, then distill out most of the methanol, pour the
residue into ice water (200 ml), extract with ethyl acetate
(3x50 ml), adjust pH of the aqueous layer to less than 2 with
dilute 15% hydrochloric acid, extract again with ethyl acetate
(3x50 ml). Pool the organic layer, and wash with saturated
brine, dry the solution over anhydrous MgSO,. Filter and
evaporate the solution to dryness, redissolve the residue,
recrystallize the solution to obtain a white solid as the target
product (13.2 g, 70%) with petroleum ether/ethyl acetate and
recrystallized. 'H NMR (400 MHz, DMSO-d,): 0.94 (d,
J=6.0 Hz, 3H), 2.32 (m, 3H), 3.09 (d, I=9.2 Hz, 1H), 3.63 (s,
3H), 5.21 (s, 1H), 11.37 (s, 1H).

Example 225

Preparation of methyl
2,4-dihydroxy-3-bromo-6-methylbenzoate (39)

Dissolve compound 38 (10.0 g, 0.054 mol) in glacial acetic
acid (150 ml), add in the solution of bromine (19.9 g, 0.124
mol) in acetic acid (40 ml) dropwise at room temperature,
after finishing the addition, react for 12h to complete the
reaction, then pour the solution into ice water to form large
amount of white solid, filter out the precipitation, wash the
filter cake with plenty of water, dry the cake. Dissolve the
resulting solid with petroleum ether/ethyl acetate, feed the
solution to a silica gel column, evaporate the solvent in the
eluent to obtain a white solid as the relatively pure product
(5.6 g, 40%). "H NMR (400 MHz, DMSO-dy): 2.21 (s, 3H),
3.86 (s, 3H), 6.41 (s, 1H), 10.98 (s, 1H), 11.72 (s, 1H).

Example 226

Preparation of methyl
2,4-dimethoxy-3-bromo-6-methylbenzoate (40)

Use compound 39 as material, and follow the method
described in Example 2 to obtain a white solid as the target
product (95%). 'H NMR (400 MHz, CDCl,): 230 (s, 3H),
3.86 (s, 3H), 3.89 (s, 3H), 3.91 (s, 3H), 632 (s, 1H).

Example 227

Preparation of methyl
2,4-Dimethoxy-3-bromo-6-bromomethylbenzoate

Q)

Use compound 40 as material, and follow the method
described in Example 3 to obtain a white solid as the target
product (82%). '"H NMR (400 MHz, CDCl,): 3.90 (s, 3H),
3.94 (s, 3H), 3.96 (s, 3H), 433 (s, 2H), 6.73 (s, 1H).

Example 228
Preparation of methyl
2,4-Dimethoxy-3-bromo-6-(diethyl
methylenephosphonite)benzoate (42)

Use compound 41 as material, and follow the method
described in Example 4 to obtain a white solid as the target
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product (86%). '"H NMR (400 MHz, CDCl,): 3.90 (s, 3H),
3.94 (s, 3H), 3.96 (s, 3H), 433 (s, 2H), 6.73 (s, 1H).

Example 229

Preparation of methyl
2,4-dimethoxy-3-isopentenyl-6-(diethyl
methylenephosphonite)benzoate (43)

Use compound 42 as material, and follow the method
described in Example 162 to obtain a colorlessly liquid as the
target product (78%). 'H NMR (400 MHz, CDCl,): 1.26 (t,
J=7.2 Hz, 6H), 3.29 (d, J=22.4 Hz, 2H), 3.87 (s, 3H), 3.92 (s,
6H), 4.02 (q, I=7.2 Hz, 4H), 6.78 (s, 1H).

Example 230

Preparation of methyl
2,4-dimethoxy-3-isopentyl-6-(diethyl
methylenephosphonite)benzoate (44)

Use compound 43 as material, and follow the method
described in Example 220 to obtain a colorless oily liquid as
the target product (92%). *H NMR (400 MHz, CDCl,): 0.88
(d, J=6.4 Hz, 6H), 1.26 (t, J=7.2 Hz, 6H), 1.37 (m, 2H), 1.63
(m, 1H), 2.58 (t, J=8.0 Hz, 2H), 3.32 (d, J=21.6 Hz, 2H), 3.76
(s,3H),3.83 (s, 3H), 3.91 (s, 3H), 4.02 (q, J=7.2 Hz, 4H), 6.71
(s, 1H).

Example 231

Preparation of methyl
2,4-dimethoxy-3-isopentyl-6-[ (E)-styryl|benzoate
(45)

Use compound 44 as material, and follow the method
described in Example 5 to obtain a colorless oily liquid as the
target product (80%). 'H NMR (400 MHz, CDCl,): 0.94 (d,
J=6.8 Hz, 6H), 1.39 (m, 2H), 1.62 (m, 1H), 2.62 (t, J=8.0 Hz,
2H), 3.87 (s, 3H), 3.90 (s, 3H), 3.94 (s, 3H), 6.82 (s, 1H), 7.04
(d, J=16.0 Hz, 1H), 7.28 (t, I=7.6 Hz, 1H), 7.39 (t, J=7.6 Hz,
2H), 7.55 (d, J=7.6 Hz, 2H), 7.64 (d, J=16.0 Hz, 1H).

Example 232

Preparation of methyl 2-hydroxy-4-methoxy-3-iso-
pentyl-6-[ (E)-styryl]benzoate (46)

Use compound 45 as material, and follow the method
described in Example 6 to obtain a colorless oily liquid as the
target product (86%). 'H NMR (400 MHz, CDCl,): 0.90 (d,
J=6.8 Hz, 6H), 1.31 (m, 2H), 1.51 (m, 1H), 2.57 (t, J=8.0 Hz,
2H), 3.87 (s, 6H), 6.82 (s, 1H), 7.03 (d, I=16.0 Hz, 1H), 717
(t, J=7.6 Hz, 1H), 738 (t, I=7.6 Hz, 2H), 7.55 (d, I=7.6 Hz,
2H), 7.64 (d, J=16.0 Hz, 1H), 10.97 (s, 1H).

Example 233

Preparation of 2-hydroxy-4-methoxy-3-isopentyl-6-
[(E)-styryl]benzoic acid (47)

Use compound 46 as material, and follow the method
described in Example 8 to obtain a colorless oily liquid as the
target product (90%). 'H NMR (400 MHz, DMSO-d,): 0.90
(d, J=6.4 Hz, 6H), 1.30 (q, J=7.2 Hz, 2H), 1.51 (m, 1H), 2.56
(t, J=7.2 Hz, 2H), 3.90 (s, 3H), 6.77 (s, 1H), 6.99 (d, J=16.0
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Hz, 1H), 7.27 (1, J=7.6 Hz, 1H), 7.38 (1, J=7.6 Hz, 2H), 7.52
(d, I=7.6 Hz, 2H), 7.86 (d, I=16.0 Hz, 1H), 12.40 (br, 1H),
13.98 (br, 1H).

Example 234

Preparation of methyl
2,4-Dimethoxy-3-bromo-6-[(E)-styryl|benzoate (48)

Use compound 42 as material, and follow the method
described in Example 5 to obtain a colorless oily liquid as the
target product (80%). "H NMR (400 MHz, CDCl,): 3.86 (s,
3H), 3.97 (s, 3H), 4.02 (s, 3H), 6.65 (s, 1H), 6.83 (d, J=16.0
Hz, 1H), 7.37 (t, J=8.0 Hz, 1H), 7.39 (t, J=8.0 Hz, 2H), 7.51
(d, J=8.0 Hz, 2H), 7.69 (d, J=16.0 Hz, 1H).

Example 235

Preparation of methyl 2-hydroxy-3-bromo-4-meth-
oxy-6-[(E)-styryl|benzoate (49)

Use compound 48 as material, and follow the method
described in Example 6 to obtain a colorless oily liquid as the
target product (89%). "H NMR (400 MHz, CDCl,): 3.99 (s,
3H), 4.01 (s, 3H), 6.70 (s, 1H), 6.85 (d, J=16.0 Hz, 1H), 7.38
(t, J=8.0 Hz, 1H), 7.41 (t, J=8.0 Hz, 2H), 7.52 (d, J=8.0 Hz,
2H), 7.71 (d, J=16.0 Hz, 1H), 12.28 (s, 1H)

Example 236

Preparation of methyl 2-hydroxy-3-isopentenyl-4-
methoxy-6-[(E)-styryl|benzoate (8)

Use compound 49 as material, and follow the method
described in Example 162 to obtain a white solid as the target
product (78%). 'H-NMR (400M, CDCL,) & (ppm): 1.61 (s,
3H), 1.71 (s, 3H), 3.24 (d, J=6.8 Hz, 2H), 3.91 (s, 3H), 3.94 (s,
3H), 5.12 (1, I=6.8 Hz, 1H), 6.78 (s, 1H), 7.00 (d, J=16 Hz,
1H), 7.27 (t, J=7.2 Hz, 1H), 738 (t, I=7.2 Hz, 2H), 7.52 (d,
J=7.2 Hz, 2H), 7.84 (d, J=16 Hz, 1H), 11.66 (s, 1H).

Example 237

Preparation of 2-hydroxy-3-isopentenyl-4-methoxy-
6-[(E)-styryl]benzoic acid (1, cajanine)

Use compound 8 as material, and follow the method
described in Example 8 to obtain a white solid as the target
product (92%). "H-NMR (400M, CDCl,) & (ppm): 1.61 (s,
3H), 1.71 (s,3H),3.24 (d, J=6.8 Hz, 2H), 3.91 (s, 3H), 5.12 (1,
J=6.8 Hz, 1H), 6.78 (s, 1H), 7.00 (d, J=16 Hz, 1H), 7.27 (t,
J=7.2Hz, 1H), 7.38 (t, ]=7.2 Hz, 2H), 732 (d, J=7.2 Hz, 2H),
7.84 (d,J=16 Hz, 1H), 12.28 (s, 1H) ESI-MS mz: 361.14318
[M+Na]* (Caled for C21H2204Na: 361.14158).

Experimental Example 1
Determination of Anti-Influenza Virus Activity

Inoculate MDCK cells into 96-well culture plates and cul-
ture in the atmosphere of 5% CO,, at 37° C. for 24 h. Add
influenza virus (A/HIN1, A/H3N2 or B/13/79 type) to
MDCK cells to ca. 100TCIDs,, after virus adsorption at 37°
C. for 2 h, discard the virus solution, add different dilutions of
the solutions ofthe compounds proposed in the present inven-
tion, or the maintenance fluid of the positive control drug
Ribavirin, meanwhile set a virus controls without addition of



US 9,359,298 B2

129

drugs and a cell control without virus infection. Culture all the
samples at 37° C., when the cytopathic effect of the virus
(CPE) reach 4+ in the virus control group, observe the cyto-
pathic effect (CPE) of cells of each group at about 36 h.
Calculate the 50% influenza virus inhibitory concentration
(ICsp) of the samples. The results are shown in Table 1.

Experimental Example 2
Coxsackie (CoxaskiFEs) Virus Activity Assay

After 24 h inoculation of VEro cells into 96 well plates,
infect the cells with virus (Coxsackie virus B6) to about
100TCIDs,, 2 hours after absorption, discard the virus solu-
tion. Add in various concentrations of the solutions of com-
pounds proposed in the present invention, as well as the
maintenance fluid of the positive control drug Ribavirin,
meanwhile, act a virus control without addition of drug and a
cell control without virus infection, when the cytopathic
effect of the virus (CPE) reach 4+ in the virus control group,
observe the cytopathic effect (CPE) of cells of each group.
Calculate the 50% influenza virus inhibitory concentration
(ICsp) of the samples with REEd-MuEnch method. The
results are shown in Table 1.

Experimental Example 3

Neuroprotective Activity Assay (Against Rotenone
Injury and Serum Deprived Injury to PC12 Cells)

Discard the original culture media from confluent mono-
layers of PC12 cells (simulated neuronal cells), add DMEM
complete medium with 5% FBS, 5% horse serum gently beat
upon the cells with a pipette to completely disperse them,
inoculate 100 pl cell suspension at a density of 5x40* cells/ml
per well to 96 hole plates treated with poly-lysine (0.1 mg/ml)
in advance, culture for 24h. Divide the experimenting cells
into control group, model group and dosing groups. Add
complete medium to the control group. Model groups
includes rotenone group and serum-deprived group, add
rotenone to the corresponding modules with a final concen-
tration of 4 uM rotenone to take effect on the cells for 48 h,
add serum-deprived groups with serum-free DMEM medium
to take effect on the cells for 48 h. Dosing groups also
includes two groups, one using rotenone module as model,
another using serum-deprived module as model, and both add
in 10 uM test compounds during modeling. 48h later, add 10
ul 5 mg/ml MTT, subsequently discard the supernatant 4h
later and add in 150 ul DMSO, measure 570 nm absorbance to
represent the numbers of surviving cells.

The protective effects of said compounds against rotenone
injury and serum-deprived injury to PC12 cells are shown in
Table 3.

Experimental Example 4
Anti-Hepatitis C Virus (HCV) Activity Assay

Inoculate Huh7.5 cells into 96-well plates to a density of
3x10%* cells/cm?, culture for 24h, infect the cells with 45
1U/cell HCV supernatant, meanwhile, add drug solutions or
solvent control for treatment. After incubation for 72 h, dis-
card the media, extract total cellular RNA with RNeasy Mini
Kit, quantitatively detect HCV RNA expression levels by
one-step real-time RT-PCR kit, thereby calculating the HCV
inhibition rate of the drugs, and calculate half toxic concen-
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trations EC,, using the Reed-Muench method. Anti-HCV
activities of said compounds are shown in Table 2.

Experimental Example 5
Anti-HIV (HIV) Activity Assay

Infect MT-4 cells with 100TCID50 HIV-1 111 B virus at 37°
C. 1.5h, after adsorption and infection, wash the cells twice
with culture medium, prepare cell suspensions with concen-
trations of 2x10° cells/mL~", inoculate 100 uL of the suspen-
sions into 96-well cell culture plate, add 3-fold dilutions of
different concentrations of the drugs, or 4-fold dilutions of a
solution of positive drug AZT into each well, duplicate each
one of the samples, meanwhile seta cell control group. Incu-
bate the samples in a humidified incubator with an atmo-
sphere of 5% CO, at 37° C., after dose for 96 h pepet out 100
uL of the supernatants, determine P24 antigen contents with
reagent kit, calculate 1Cs,. Anti-HIV activities of the com-
pounds are shown in Table 2.

The invention claimed is:
1. A group of compounds having the structure shown in the
general formula I:

R;

Ry

Rs Ry

Rg

wherein R, is a substituted or unsubstituted heteroaryl,
wherein said heteroaryl is pyrid-2-yl;

R,isH;

R; is selected from the group consisting of H, a carboxyl, a
substituted or unsubstituted alkoxyformyl, a substituted
or unsubstituted carbamoyl, and a substituted or unsub-
stituted formyl group;

R, is selected from the group consisting of H, hydroxy, a
substituted or unsubstituted alkoxyl, a substituted or
unsubstituted formyloxy, a substituted or unsubstituted
amino, a halogen, and isoureido group;

R, is iso-pentenyl;

R is selected from the group consisting of H, hydroxy, a
substituted or unsubstituted alkoxy, a substituted or
unsubstituted amino, a halogen, a mercapto, and an alky-
Ithio group;

R, is selected from the group consisting of H, isopentenyl,
isopentyl, 3'.7'-dimethyl octadien-2',6'-yl, a substituted
or unsubstituted aryl, an allyl, a halogen, and a substi-
tuted or an unsubstituted amino group.

2. The group of compounds according to claim 1 wherein

the compound is one of the following:

methyl 2-hydroxyl-3-isopent-2-enyl-4-methoxy-6-[(E)-2-
(pyrid-2-yl)vinyl|benzoate;

2-hydroxyl-3-isopent-2-enyl-4-methoxy-6-[(E)-2-(pyrid-
2-yl)vinyl]benzoic acid;

methyl 2-hydroxyl-3-isopent-2-enyl-4-methoxy-6-[(E)-2-
(4-methoxypyrid-2-yl)vinyl |benzoate;

2-hydroxyl-3-isopent-2-enyl-4-methoxy-6-[(E)-2-(4-
methoxypyrid-2-yl)vinyl|benzoic acid;

2-hydroxyl-3-isopent-2-enyl-4-methoxy-6-[(E)-2-(4-hy-
droxypyrid-2-yl)vinyl|benzoic acid;
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methyl 2-hydroxyl-3-isopent-2-enyl-4-methoxy-6-[(E)-2-
(3-methoxypyrid-2-yl)vinyl |benzoate;
2-hydroxyl-3-isopent-2-enyl-4-methoxy-6-[ (E)-2-(3-
methoxypyrid-2-yl)vinyl|benzoic acid;
2-hydroxyl-3-isopent-2-enyl-4-methoxy-6-[(E)-2-(3-hy-
droxylpyrid-2-yl)vinyl|benzoic acid;
methyl 2-hydroxyl-3-isopent-2-enyl-4-methoxy-6-[(E)-2-
(4,6-dimethoxypyrid-2-yl)vinyl|benzoate;
2-hydroxyl-3-isopent-2-enyl-4-methoxy-6-[ (E)-2-(4,6-
dimethoxypyrid-2-yl)vinyl|benzoic acid;
2-hydroxyl-3-isopent-2-enyl-4-methoxy-6-[ (E)-2-(4,6-di-
hydroxypyrid-2-yl)vinyl|benzoic acid;
methyl 2-hydroxyl-3-isopent-2-enyl-4-methoxy-6-[(E)-2-
(6-methoxypyrid-2-yl)vinyl |benzoate;
2-hydroxyl-3-isopent-2-enyl-4-methoxy-6-[ (E)-2-(6-
methoxypyrid-2-yl)vinyl|benzoic acid;
2-hydroxyl-3-isopent-2-enyl-4-methoxy-6-[(E)-2-(6-hy-
droxypyrid-2-yl)vinyl|benzoic acid;
2-isopent-2-enyl-3-methoxy-5-[(E)-2-(pyrid-2-yl)vinyl]
phenol;
2-isopent-2-enyl-3-methoxy-5-[(E)-2-(4-methoxypyrid-
2-yl)vinyl|phenol;
2-isopent-2-enyl-3-methoxy-5-[(E)-2-(4-hydroxypyrid-2-
ylvinyl|phenol;
2-isopent-2-enyl-3-methoxy-5-[(E)-2-(3-methoxypyrid-
2-yl)vinyl|phenol;
2-isopent-2-enyl-3-methoxy-5-[(E)-2-(3-hydroxypyrid-2-
ylvinyl|phenol;
2-isopent-2-enyl-3-methoxy-5-[(E)-2-(2,4-dimethoxypy-
rid-6-yl)vinyl|phenol;
2-isopent-2-enyl-3-methoxy-5-[(E)-2-(2,4-dihydroxypy-
rid-6-yl)vinyl|phenol;
2-isopent-2-enyl-3-methoxy-5-[(E)-2-(2-methoxypyrid-
6-yDvinyl|phenol;
2 isopent-2-enyl-3-methoxy-5-[ (E)-2-(2-hydroxypyrid-6-
ylvinyl|phenol.
3. A method to prepare the compounds having the structure
shown by the general formula I:

R,

Rs Ry

Re

wherein R, is a substituted or unsubstituted heteroaryl,
wherein said heteroaryl is pyrid-2-yl;
R,is H;
R; is carboxyl group;
R, is hydroxyl;
R is iso-pentenyl;
R, is an alkoxy group;
R, is H,
the method according to Scheme 1:

(€] (€]
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-continued
COOH
HO R,
x
Ry
Rs
ORg

the method comprising:

reacting acetoacetic ester and diethyl ketone under basic
conditions to produce Compound 2;

alkylating Compound 2 under basic conditions in a polar
solvent to produce Compound 3;

forming Compound 4 via free radical halogenation of
Compound 3 in a nonpolar solvent;

reacting Compound 4 with a phosphite triester to pro-
duce Compound 5;

reacting Compound 5 with a ketone or aldehyde to pro-
duce Compound 6;

dealkylating Compound 6 in the presence of a dealky-
lating reagent to produce Compound 7;

reacting Compound 7 with a halogenated hydrocarbon
to produce Compound 8 and an oxyalkylated Com-
pound 8';

hydrolyzing Compound 8 to thereby produce the com-
pounds having the general formula I, wherein in
Scheme 1, Rg, Ry, R, are a substituted or unsubsti-
tuted hydrocarbon alkyl with 1-18 carbons.

4. A method to prepare the compounds having the structure
shown by the general formula I:

Ry

R,

Rs Ry

Re

wherein R, is a substituted or unsubstituted heteroaryl,
wherein said heteroaryl is pyrid-2-yl;

R,is H;

R, is selected from the group consisting of alkoxyformyl,
alkylthioformyl, and a substituted carbamoyl group;

R, is selected from the group consisting of H, hydroxy, a
substituted or unsubstituted alkoxyl, a substituted or
unsubstituted formyloxy, a substituted or unsubstituted
amino, a halogen, and isoureido group;

Rj is iso-pentenyl;

Ry is selected from the group consisting of H, hydroxy, a
substituted or unsubstituted alkoxy, a substituted or
unsubstituted amino, a halogen, a mercapto, and an alky-
Ithio group;

R, is selected from the group consisting of H, isopentenyl,
isopentyl, 3',7'-dimethyl octadien-2',6'-yl, a substituted
or unsubstituted aryl, an allyl, a halogen, and a substi-
tuted or an unsubstituted amino group;
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the method according to Scheme 2:

COOH

Ry

A

condensation
—_—

Ro

Rs Ry

COXRy'

R,

Rs Ry

Re

the method comprising:
reacting a general formula I compound (i) in the pres-
ence of a condensation reagent, with Ro¢XH com-
pounds to produce Compound 9; or (ii) with an acry-
lating agent to produce an acyl chloride, which in the
presence of an acid binding agent condensates with
RyXH compounds to produce Compound 9, wherein
X is selected from O, S, and N, wherein in Scheme 2,
R, is a unsubstituted alkyl containing 1-18 carbons, a
substituted or unsubstituted aryl or heteroaryl.
5. A method to prepare the compounds having the structure
shown by the general formula I:

R;

Ry

Rs Ry

Re

wherein R, is a substituted or unsubstituted heteroaryl,
wherein said heteroaryl is pyrid-2-yl;

R,isH;

R; is carboxyl;

R, is hydroxyl;

R, is iso-pentenyl;

Ry
Rs Ry

Re

wherein R, is a substituted or unsubstituted heteroaryl,
wherein said heteroaryl is pyrid-2-yl;
R,isH;
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R, is selected from the group consisting of H, a carboxyl, a
substituted or unsubstituted alkoxyformyl, a substituted
or unsubstituted carbamoyl, and a substituted or unsub-
stituted formyl group;

R, is selected from the group consisting of H, hydroxy, a
substituted or unsubstituted alkoxyl, a substituted or
unsubstituted formyloxy, a substituted or unsubstituted
amino, a halogen, and isoureido group;

Rs is iso-pentenyl;
Rg is an alkoxy group;
R, is a halogen;

the method according to Scheme 4:

COORy
HO Ry
AN
R» halogenation
ORg
7
COORy
HO Ry
AN
R, RsX
e
X
ORg
11
COORy
HO Ry
\
R, hydrolysis
Rs X
ORg
12
COOH
HO Ry
X
Ro
Rs X
ORg
13

the method comprising:

reacting Compound 7 in an organic solvent with a halo-
genating reagent to produce Compound 11;

coupling Compound 11 under basic conditions with an
alkylating agent to produce Compound 12;

hydrolyzing Compound 12 under alkaline or acidic con-
ditions to produce Compound 13, wherein in Scheme
4 Xis F or Cl or Br, and R; and R, may be identical or
different, and Ry and R, are each selected from the
group consisting of H, and an alkyl containing 1-18
carbons.

6. A method to prepare the compounds having the structure
shown by the general formula I:
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1
R3
Ry N Ry
R,
Rs Ry
Re
wherein R, is a substituted or unsubstituted heteroaryl,
wherein said heteroaryl is pyrid-2-yl;
R,isH;
R; is carboxyl group;
R, is alkoxy group;
R is iso-pentenyl;
R is alkoxy group;
R, is H;
the method according to Scheme 5:
COOR,
HO N R,
X
R, R:;»
Rs
ORg
8
COOR,
R¢O N R
hydrolysis
Ry ——
Rs
ORg
14
COOH
RO N R,
R,
Rs
ORg
15
the method comprising:
reacting Compound 8 under basic conditions with an
alkylating agent to produce Compound 14;
hydrolyzing Compound 14 under basic or acidic condi-
tions to produce Compound 15, wherein in Scheme 5
Ry and Rg' may be identical or difference, and Ry and
R,'are each an alkyl group with 1-18 carbons, and R,
is H or an alkyl group with 1-18 carbons.

7. A method to prepare the compounds having the structure
shown by the general formula I:
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I
R;
Ry AN Ry
Ry
Rs R,
R

wherein R, is a substituted or unsubstituted heteroaryl,
wherein said heteroaryl is pyrid-2-yl;

R,is H;

R; is (1H-imidazol-1-yl)formyl group;

R, is selected from the group consisting of H, hydroxy, a
substituted or unsubstituted alkoxyl, a substituted or

unsubstituted formyloxy, a substituted or unsubstituted
amino, a halogen, and isoureido group;

Rj is iso-pentenyl;

Ry is selected from the group consisting of H, hydroxy, a
substituted or unsubstituted alkoxy, a substituted or
unsubstituted amino, a halogen, a mercapto, and an alky-
Ithio group;

R, is selected from the group consisting of H, isopentenyl,
isopentyl, 3',7'-dimethyl octadien-2',6'-yl, a substituted
or unsubstituted aryl, an allyl, a halogen, and a substi-
tuted or an unsubstituted amino group;

the method according to Scheme 9;

O
COOH )I\
/N7 NN
Ry AN Ry N N
= e
R,
Ry Ry
R
=
N
o N/
Ry A Ry
R,
Rs Ry
R
22

the method comprising:

reacting 1-carboxy substituted derivatives with carbonyl
diimidazole to produce Compound 22.

8. A method to prepare the compounds having the structure
shown by the general formula I:
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1
R3
Ry AN Ry
Ry
Rs R;
Rg

wherein R, is a substituted or unsubstituted heteroaryl,
wherein said heteroaryl is pyrid-2-yl;

R,isH;

R; is N-(carbamoyl)carbamoyl or N-(methylamidino)car-
bamoyl;

R, is selected from the group consisting of H, hydroxy, a
substituted or unsubstituted alkoxyl, a substituted or
unsubstituted formyloxy, a substituted or unsubstituted
amino, a halogen, and isoureido group;

R is iso-pentenyl;

R is selected from the group consisting of H, hydroxy, a
substituted or unsubstituted alkoxy, a substituted or
unsubstituted amino, a halogen, a mercapto, and an alky-
Ithio group;

R, is selected from the group consisting of H, isopentenyl,
isopentyl, 3'.7'-dimethyl octadien-2',6'-yl, a substituted
or unsubstituted aryl, an allyl, a halogen, and a substi-
tuted or an unsubstituted amino group;

the method according to Scheme 10:

COORg x
R % JI\
N H,N NH,
_—m
Ry
Rs R;
Rg
H
o) N\H/NH2
X
Ry A Ry
Ry
Rs Ry
R
23

the method comprising:

reacting 1-carboalkoxy substituted derivatives with urea
or guanidine to produce Compound 23, wherein X is
O or NH.

9. A method to prepare the compounds having the structure
shown by the general formula I:
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I
R;
Ry AN Ry
R,
Rs R,
R

wherein R, is a substituted or unsubstituted heteroaryl,
wherein said heteroaryl is pyrid-2-yl;

R, is H;

R, is selected from the group consisting of H, a carboxyl, a
substituted or unsubstituted alkoxyformyl, a substituted
or unsubstituted carbamoyl, and a substituted or unsub-
stituted formyl group;

R, is substituted formyloxy;

Rj is iso-pentenyl;

Ry is selected from the group consisting of H, hydroxy, a
substituted or unsubstituted alkoxy, a substituted or
unsubstituted amino, a halogen, a mercapto, and an alky-
Ithio group;

R, is selected from the group consisting of H, isopentenyl,
isopentyl, 3',7'-dimethyl octadien-2',6'-yl, a substituted
or unsubstituted aryl, an allyl, a halogen, and a substi-
tuted or an unsubstituted amino group;

the method according to Scheme 11:

HO R, )J\
\ Ryg cl
—_—
Ry
Rs Ry
Re
O
)J\ ¥
R,
Rs Ry
Re
24

the method comprising:

reacting under basic conditions 2-hydroxyl substituted
derivatives with acyl chloride to produce Compound
24, wherein R | , is selected from the group consisting
of a substituted or unsubstituted alkyl, a substituted or
unsubstituted heteroaryl ring, and a substituted or
unsubstituted amino group.

10. A method to prepare the compounds having the struc-
ture shown by the general formula I:
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Ry

Rs Ry

Rg

wherein R, is a substituted or unsubstituted heteroaryl,
wherein said heteroaryl is pyrid-2-yl;

R,isH;

R; is selected from the group consisting H, a carboxyl
group, a substituted or unsubstituted alkoxyformyl, a
substituted or unsubstituted carbamoyl, and a substi-
tuted or unsubstituted formyl group;

R, is aminomethoxy group or (piperazin-2-yl)methoxy
group;

R is iso-pentenyl;

R is selected from the group consisting of H, hydroxy, a
substituted or unsubstituted alkoxy, a substituted or
unsubstituted amino, a halogen, a mercapto, and an alky-
Ithio group;

R, is selected from the group consisting of H, isopentenyl,
isopentyl, 3'.7'-dimethyl octadien-2',6'-yl, a substituted
or unsubstituted aryl, an allyl, a halogen, and a substi-
tuted or an unsubstituted amino group;

the method according to Scheme 12;

R;

HO R,

A

Ry
Ry

PhCH,NHCH,OH
—_—

Rs

Re

Rz
o SN o R,
H \
—_—
Ry
Rs R;
Rs
25

R

PN

LN o) R,

x

R,

Rs Ry

Re
26

the method comprising:

reacting 2-hydroxyl substituted derivatives with N-ben-
zyl aminomethanol to produce Compound 25;

debenzylating Compound 25 to produce Compound 26.

11. A method to prepare the compounds having the struc-
ture shown by the general formula I:
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I
R
Ry N Ry
Ry
Rs R,
Re

wherein R, is a substituted or unsubstituted heteroaryl,
wherein said heteroaryl is pyrid-2-yl;

R,is H;

R, is selected from the group consisting of H, a carboxyl, a
substituted or unsubstituted alkoxyformyl, a substituted
or unsubstituted carbamoyl, and a substituted or unsub-
stituted formyl group;

R, is isoureido group;

Rs is iso-pentenyl;

Ry is selected from the group consisting of H, hydroxy, a
substituted or unsubstituted alkoxy, a substituted or
unsubstituted amino, a halogen, a mercapto, and an alky-
Ithio group;

R, is selected from the group consisting of H, isopentenyl,
isopentyl, 3',7'-dimethyl octadien-2',6'-yl, a substituted
or unsubstituted aryl, an allyl, a halogen, and a substi-
tuted or an unsubstituted amino group;

the method according to Scheme 13:

R3
HO R,
AN
NHL,CN
—_—
Ry
Rs Ry
Re
NH
R
N o R,
AN
R,
Rs Ry
Re
27

the method comprising:
reacting 2-hydroxyl substituted derivatives with ami-
nocyanide to produce Compound 27.
12. A method to prepare the compounds having the struc-
ture shown by the general formula I:

R;

Ry

Ro

Rs R;

R

wherein R, is a substituted or unsubstituted heteroaryl,
wherein said heteroaryl is pyrid-2-yl;

R,is H;

R, is selected from the group consisting of H, a carboxyl, a
substituted or unsubstituted alkoxyformyl, a substituted
or unsubstituted carbamoyl, and a substituted or unsub-
stituted formyl group;
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R, is hydrazinoformyloxyl;

R, is iso-pentenyl;

R is selected from the group consisting of H, hydroxy, a
substituted or unsubstituted alkoxy, a substituted or
unsubstituted amino, a halogen, a mercapto, and an alky-
Ithio group;

R, is selected from the group consisting of H, isopentenyl,
isopentyl, 3'.7'-dimethyl octadien-2',6'-yl, a substituted
or unsubstituted aryl, an allyl, a halogen, and a substi-

tuted or an unsubstituted amino group;
the method according to Scheme 14:
R3 o
HO N Rs )J\
Cl Cl
Ry
Ry Ry
R
(€]
N
Cl 0. R
X NH—NH,
_—
Ry
Rs R;
R¢
28
(€]
P
H,N—N O R
2 H \ 2
Ry
Rs R,
Re
29
the method comprising:
reacting 2-hydroxyl substituted derivatives with carbo-
ny! chloride to produce Compound 28;
reacting Compound 28 with hydrazine to produce Com-

pound 29.
13. A method to prepare the compounds having the struc-
ture shown by the general formula I:

R;

Ry

Rs R;

Re

wherein R, is a substituted or unsubstituted heteroaryl,
wherein said heteroaryl is pyrid-2-yl;

R,isH;

R, is selected from the group consisting of H, a carboxyl, a
substituted or unsubstituted alkoxyformyl, a substituted
or unsubstituted carbamoyl, and a substituted or unsub-
stituted formyl group;

R, is carboxyl formyloxyl;
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Rs is iso-pentenyl;

Ry is selected from the group consisting of H, hydroxy, a
substituted or unsubstituted alkoxy, a substituted or
unsubstituted amino, a halogen, a mercapto, and an alky-
Ithio group;

R, is selected from the group consisting of H, isopentenyl,
isopentyl, 3',7'-dimethyl octadien-2',6'-yl, a substituted
or unsubstituted aryl, an allyl, a halogen, and a substi-
tuted or an unsubstituted amino group;

the method according to Scheme 15:

O
R
0)
HO R Cl)k’( >
2
AN
O
Ry
Rs Ry
Re
o} R;
(0] R
~ 2
O \ hydrolysis
—_ -
0 R,
Rs Ry
Re
30
0 R,
o R,
A
o} R,
Rs Ry
R
31

the method comprising:
reacting 2-hydroxyl substituted derivatives under basic
conditions with 2-chloro-2-carbonylacetate methyl
ester to produce Compound 30;
hydrolyzing Compound 30 to produce Compound 31.
14. A method to prepare the compounds having the struc-
ture shown by the general formula I:

Ry

Rs Ry

R

wherein R, is a substituted or unsubstituted heteroaryl,
wherein said heteroaryl is pyrid-2-yl;

R, is H;

R, is carbamoyl;

R, is selected from the group consisting of H, hydroxy, a
substituted or unsubstituted alkoxyl, a substituted or
unsubstituted formyloxy, a substituted or unsubstituted
amino, a halogen, and isoureido group;

Rs is iso-pentenyl;

144

R is selected from the group consisting of H, hydroxy, a
substituted or unsubstituted alkoxy, a substituted or
unsubstituted amino, a halogen, a mercapto, and an alky-
Ithio group;

R, is selected from the group consisting of H, isopentenyl,
isopentyl, 3'.7'-dimethyl octadien-2',6'-yl, a substituted
or unsubstituted aryl, an allyl, a halogen, and a substi-
tuted or an unsubstituted amino group;

the method according to Scheme 16:

w

10
COORy'
Ry Ry
15 I NH;MeOH
—_— >
R,
Rs Ry
Rg
CONH,
20
Ry A Ry
R,
Rs Ry
25
R
32
30 the method comprising:
reacting alkyloxyformyl substituted benzene derivatives
via aminolysis to produce Compound 32, wherein in
Scheme 16 Ry' is an alkyl group with 1-18 carbons.
15. A method of treating a subject suffering from at least
35 one of a bacterial or viral infection, and a metabolic disease,

the method comprising:
administering to the subject a therapeutically effective
amount of a compound or a pharmaceutically acceptable
salt thereof, the compound having the structure shown in

40 the general formula I:

I

Ph
45

ORg
50

wherein R, is a substituted or unsubstituted heteroaryl,
wherein said heteroaryl is pyrid-2-yl;

R,isH;

R, is selected from the group consisting of H, a carboxyl, a
substituted or unsubstituted alkoxyformyl, a substituted
or unsubstituted carbamoyl, and a substituted or unsub-
stituted formyl group;

R, is selected from the group consisting of H, hydroxy, a
substituted or unsubstituted alkoxyl, a substituted or
unsubstituted formyloxy, a substituted or unsubstituted
amino, a halogen, and isoureido group;

R, is iso-pentenyl;

R is selected from the group consisting of H, hydroxy, a
substituted or unsubstituted alkoxy, a substituted or
unsubstituted amino, a halogen, a mercapto, and an alky-
Ithio group;
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R, is selected from the group consisting of H, isopentenyl,
isopentyl, 3',7'-dimethyl octadien-2',6'-yl, a substituted
or unsubstituted aryl, an allyl, a halogen, and a substi-
tuted or an unsubstituted amino group.

16. The method of claim 15 wherein the metabolic disease
is selected from the group consisting of osteoporosis, hyper-
lipidemia, and hyperglycemia.

17. A pharmaceutical composition for a bacterial or viral
infection, neuroprotection, or a metabolic disease, the com-
position comprising:

a therapeutically effective amount of a compound or a
pharmaceutically acceptable salt thereof, the compound
having the structure shown in the general formula I:

Ry is selected from the group consisting of H, hydroxy, a
substituted or unsubstituted alkoxy, a substituted or
unsubstituted amino, a halogen, a mercapto, and an alky-
Ithio group;

R, is selected from the group consisting of H, isopentenyl,
isopentyl, 3',7'-dimethyl octadien-2',6'-yl, a substituted
or unsubstituted aryl, an allyl, a halogen, and a substi-
tuted or an unsubstituted amino group;

one or more pharmaceutically acceptable pharmaceutical
adjuvants.

18. The composition of claim 17 wherein the weight pro-
portion of the compound or salt thereof is within a range of
0.1% to 99.5%.

19. The composition of claim 18 wherein the weight pro-
portion of the compound or salt is within a range of 0.5% to
99.5%.
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